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EDITORIALS 


Cooperation versus Conflict in the Surgical 
Pathology Consultation 


ONSULTATIONS in surgical pathology do not 

differ in basis from clinical consultations. 
The same rules of ethics and courtesy should 
apply. The pathologist should regard the 
clinician’s request for consultation in the same 
light as the clinician would regard a similar 
request from the patient or his family. The 
atmosphere may or may not be one of coopera- 
tion, depending on the. procedure and the 
personalities involved. To clarify this matter 
let us consider a few sample personalities and 
situations. 

At one extreme, consider Surgeon Loud- 
fellow, who basically thinks pathologists are 
unnecessary. He knows he can tell in advance 
how the surgical pathology report should read 
and what the diagnoses should be. He has no 
doubt that all his tumors are completely 
excised. Every appendix he removes is in- 
flamed. At the slightest variation from these 
cardinal principles, he storms into the patholo- 
gist’s office demanding that changes be made. 
Sometimes Surgeon Loudfellow deigns to 
look into the microscope himself, although 
on a scientific basis he may not be able to tell 
a leukocyte from a parasite. More often, he 
demands surgical pathology consultation on 
every case in which the pathologist has not 
corroborated his preconceived ideas. Surgeon 
Loudfellow thinks that all pathology con- 
sultations should be without fee, “‘since all 
you fellows just look at slides for each other 
anyway.” He prefers consultations with Pro- 
fessor Odinjove of his old medical school, 
obviously the ultimate source of true wisdom. 


In this way Loudfellow feels he demonstrates 
his intellectual equality with Professor Odin- 
jove and his superiority to the local pathologist. 

Surgeon Loudfellow is frequently found in 
association with Pathologist Tepidmilk, a 
weak, timorous individual. Tedpidmilk is per- 
haps well trained but uncertain, and fearful 
of his position. Surgeon Loudfellow can force 
him into committing himself on certain frozen 
sections when Tepidmilk knows the material 
is not diagnostic. Then, when the permanent 
section necessitates a different diagnosis, 
Tepidmilk finds himself in an indefensible 
position, without support from Loudfellow. 
Pathologist Tepidmilk may change his diag- 
noses under pressure from Surgeon Loud- 
fellow, even though he has doubts as to the 
correctness of the changes. Pathologist Tepid- 
milk may feed his insecurity by requesting 
other pathologists to confirm obvious diag- 
noses of normal appendices, or of invasive, 
inadequately excised carcinomas. Surgeon 
Loudfellow and Pathologist Tepidmilk have 
the same natural symbiotic relationship as a 
whip and a bleeding back. 

The counterpart of Surgeon Loudfellow is 
Pathologist Bullhead. In his mind, each diag- 
nosis rendered is complete, final, as if graven 
on stone tablets by a thunderbolt from heaven. 
Should the clinician’s judgment differ, Bullhead 
will not heed remonstrations. If a surgeon 
requests a pathology consultation, Pathologist 
Bullhead is irate and wounded. He feels that 
his personal integrity and ability are assailed. 
Pathologist Bullhead considers himself fully 
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and equally competent in all phases of tissue 
diagnosis. He is unheeding of the possible 
merits of consultation with any other patholo- 
gist, including Professor Odinjove. He may 
refuse to let slides leave his laboratory for 
requested consultations. Pathologist Bullhead 
is apt to lead an unhappy life. Not only Surgeon 
Loudfellow but also many more reasonable 
clinicians will be dissatisfied with his services 
and attitude. 

Pathologist Tepidmilk has his clinical coun- 
terpart in Surgeon Tunnelmole. During his 
medical school days he heard dogmatic pre- 
sentations on pathology from Professor Odin- 
jove. He still thinks surgical pathology is an 
exact science. Surgeon Tunnelmole will accept 
the pathologist’s diagnoses without question, 
even if his clinical impression differs strongly. 
He never suggests that another opinion on the 
slides might have merit. It never occurs to 
him that the tissues may have become con- 
fused, that the pathologist may have had an 
off-day or may have limited abilities in the 
particular field represented by the specimen. 

Any combination of these physicians may 
be unfortunate. Pathologist Tepidmilk will 
become the “stooge” of Surgeon Loudfellow, 
with little value or function in the scheme of 
things. Frequently Surgeon Loudfellow is 
quite capable, when the vacillations and in- 
securities of Pathologist Tepidmilk will do 
less harm. The combination of Surgeon Tunnel- 
mole and Pathologist Tepidmilk has little 
force for good or evil. 

Surgeon Tunnelmole and Pathologist Bull- 
head are not a good team for the benefit of 
their patients. Suppose’ Bullhead tends to 
make a certain error regularly. For a simple 
example, consider the microscopic differentia- 
tion of active senile keratoses and low grade 
squamous cell carcinoma of the skin. Suppose 
that Pathologist Bullhead has a certain bias 
for underdiagnosis of carcinoma in this con- 
text. Some of Surgeon Tunnelmole’s patients 
will have spread and metastasis of their 
“‘keratoses.” The value of early diagnosis of 
cancer will be lost. Eventually, the growth of 
these lesions will bring Pathologist Bullhead’s 
errors to light. Corrections may ensue. Sup- 
pose that Pathologist Bullhead overdiagnoses 
cancer. He calls certain borderline lesions 
squamous cell carcinoma, when in truth they 
are only keratoses. Surgeon Tunnelmole is 
happy, with a high cure rate of “skin car- 


cinoma.” The patients are also happy, since 
they are heaving their “cancers” cured. How- 
ever, many of them are being put to mental 
stress and financial burden unnecessarily. This 
may go on for years as long as Surgeon Tunnel- 
mole accepts Pathologist Bullhead’s diagnoses 
without question, and Bullhead dogmatically 
avoids consultations with his peers. In the 
words of Stewart,* “For the pathologist to 
err is, as usual, human. For him to err often is 
entirely unreasonable, and for him to err 
repeatedly in the same direction is an indication 
that he hasn’t got any sense, because he 
hasn’t even checked up on his own mistakes.” 
Another way of expressing the same thought 
might be, “An intellectually isolated patholo- 
gist perpetuates his own errors.” 

Now let us meet our heroes, Surgeon Alert 
and Pathologist Sharp. Sharp is well trained 
and has confidence in his abilities, but knows 
their limitations. He is meticulous and pains- 
taking. He keeps his diagnostic acumen at a 
high level and up-to-date. He frequently 
trades problem cases with.nearby pathologists, 
for mutual interest and benefit. He atteads 
slide seminars to add to his store of knowledge 
of surgical pathology. Pathologist Sharp does 
not conceal any doubts he has about his 
ability to handle certain individual cases or 


;some categories of lesions. When he meets a 


condition outside his previous experience or 
his field of competence, he voluntarily seeks 
consultation. This may be with nearby patholo- 
gists, with his old teacher, Professor Odinjove, 
or with other authorities in the field involved. 
When a clinician requests a surgical pathology 
consultation, Pathologist Sharp feels no pangs 
of insecurity. He manifests no reluctance or 
emotion, even though he is absolutely certain 
as to the accuracy of his own diagnosis. 
Pathologist Sharp urges the clinician to select 
the consultant. This may be done in con- 
ference, but the clinician’s choice should pre- 
vail. Pathologist Sharp furnishes a full set of 
slides, with gross findings and other pertinent 
information, to the consultant. He considers 
the consultant’s report fully and_ benefits 
thereby. If Pathologist Sharp has the con- 
fidence of the physicians he serves, and he 
usually does, the number of consultations he 


* Stewart, F. W. The importance of pathologists 
in the cancer program. Cancer Teaching Day, New 
York State Department of Health, Division of Cancer 
Control, 3: 55-66, 1943. 
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seeks voluntarily will far exceed the number 
requested by clinicians. ‘“The proper patholo- 
gist seldom needs to be asked to seek consulta- 
tion because he knows himself when he needs 

Surgeon Alert is well trained clinically and 
has a background of knowledge of surgical 
pathology. He maintains this by attending 
teaching conferences and by reviewing slides 
from his own interesting cases with the patholo- 
gist. He does not request consultations merely 
because his clinical impressions are not con- 
firmed. However, he carefully evaluates each 
surgical pathology report in relation to the 
clinical setting. If he feels any doubt as to the 
validity of the pathologist’s report, a friendly 
conference results. If Surgeon Alert is not fully 
satisfied with the outcome of this conference, 
or if he has any reason to doubt the patholo- 
gist’s competence in the special field involved, 
he requests consultation. He does not hesitate 
to request consultation whenever he feels it 

* Srewarrt, F. W. Ibid. 


is indicated, even in the face of reluctance by 
the local pathologist. The welfare of Surgeon 
Alert’s patient amply justifies any abrasions 
of the pathologist’s ego. Surgeon Alert under- 
stands that the consultant may expect a fee. 
He makes sure that the consultant has known 
competence in the type of lesion under dis- 
cussion and that his opinion will be generally 
respected. Should the consultant’s opinion 
differ from that of the local pathologist, Surgeon 
Alert will weigh all factors carefully. He under- 
stands that many phases of surgical pathology 
are well defined, but that others are under 
current study and clarification. In these areas, 
opinions of competent pathologists may differ 
without reflection on the basic ability of either. 
Surgeon Alert and Pathologist Sharp under- 
stand the surgical pathology consultation as 
an opportunity for cooperation. They can 
work together in mutual confidence and 
respect, to the patient’s benefit. 
ALvAN G. FoRAKER, M.D., 
Jacksonville, Florida 
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Elective Surgery for Duodenal Ulcer—A 
Graded Approach 


URGEONS are well aware that there is no 
S single perfect operation for chronic duo- 
denal ulcer, for if there were one, its superiority 
would be acclaimed without hesitation. As it 
is today, operations for chronic duodenal ulcer 
may be classed in one of three groups: (1) sub- 
total gastric resection; (2) vagotomy with a 
drainage procedure, such as gastroenterostomy 
or pyloroplasty; (3) vagotomy with a small 
gastric resection (removal of 50 per cent or 
less of the stomach). Any of these operations 
may be followed by the catastrophe of death. 
That the death rate may be generally higher 
than we would like to believe it to be, is sug- 
gested by the results of a recent survey* con- 
ducted by the Ohio Chapter of the American 
College of Surgeons and published in this 
Journal. 

In the composite figures taken from a 
number of leading hospitals the mortality is 
4.3 per cent for a total of 2,562 elective opera- 
tions performed by 432 surgeons. It is sig- 
nificant that the mortality is 4.9 per cent for 
those operations associated with gastric resec- 
tion (about 80 per cent of all the operations) 
whereas it is only 1.7 per cent for all lesser 
procedures. I believe both rates to be too high 
for elective operations. As surgeons, we should 
be dissatisfied with a mortality rate far exceed- 
ing that generally reported for hysterectomy 
or cholecystectomy. 
resection for duodenal ulcer usually is reported 
as accompanied by a mortality rate greater 
than 2 per cent, even by surgeons with a large 
experience, perhaps the intrinsic risk of the 
operation is too great to justify its routine 
application to a benign condition. 

There must be valid reasdns why a clearly 
safer procedure such as vagotomy and gastro- 


* Survey Committee (S. O. Hoerr, Chairman), Ohio 
Chapter, American College of Surgeons. Elective opera- 
tions performed for duodenal ulcer, with their mortality; 
results of a survey in selected Ohio hospitals. Am. J. 
Surg., 96: 365-368, 1958. 
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enterostomy is not more widely used. The 
reason is to be found in the higher recurrence 
rate of a duodenal or stomal ulcer after these 
lesser procedures. This recurrence rate has 
been reported to be as high as 8 per cent, in 
comparison with ulcer recurrence rates of less 
than 1 per cent after vagotomy with limited 
gastric resection. 

Has not too much attention been paid to 
recurrent ulceration as a cause of failure, and 
too little attention to fatality rate and, in 
particular, to the loss of weight and mal- 
nutrition which may follow gastric resection? 
In about half the patients who experience a 
recurrent ulcer after vagotomy with a bypass 
or a drainage operation the ulcer is well con- 
trolled with simple medications and dietary 
precautions—not to be confused with an ultra- 
strict medical regimen—and the patients 
regard themselves as adequately benefited 
by their operations. The remainder can, if 
necessary, undergo a secondary gastric resec- 
tion, which will give them all the benefits, 
insofar as avoidance of recurrent ulcer is con- 
cerned, they would have experienced if gastric 
resection had been performed in the first place. 
In my experience, approximately 5 per cent 
of patients who have had vagotomy with 
gastroenterostomy will require a secondary 
gastric resection within five to ter years. It is a 
noteworthy clinical observation that these 
secondary operations are just as safe as primary 
resections and indeed may actually be safer, 
since the duodenal ulcer usually is quiescent 
and the inflammation in this area, which in- 
creases the risk, has disappeared. 

There is an additional technical reason why 
surgeons have not adopted in greater measure 
vagotomy with a drainage procedure. As a 
corollary of overemphasis on recurrent ulcera- 
tion as a cause of failure, and of underemphasis 
on death rates and nutritional crippling, many 
able surgeons have not bothered to master the 
technical details of the performance of a good 
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subdiaphragmatic vagotomy. In comparison 
with the proficiency they show with gastric 
resection, they perform their occasional va- 
gotomy with difficulty, and sometimes inade- 
quately. Every surgeon who has had a large 
experience with vagotomy and a drainage 
procedure has called attention to the necessity 
of the search for and division of small vagus 
fibers that are so frequently present and that 
may prevent a good result if left undivided. 
Perhaps knowledge yet to be acquired will 
guide us to the selection of the best operation 
for the particular patient with better effect 
than is now possible. Until that time, perhaps 
the surgeon should view with greater satis- 
faction the 80 to 85 per cent of benefited 
patients after vagotomy and gastroenterostomy, 
and note the relative absence of fatalities and 
postoperative nutritional woes. Perhaps the 


surgeon should perfect his technic of sub- 
diaphragmatic vagotomy, and learn the wide, 
one-layer, Heineke-Mikulicz pyloroplasty ad- 
vocated by Weinberg or the careful dependent 
placement of a gastroenterostomy—details 
that are functionally essential to proper gastric 
emptying and an effective operation. Perhaps 
he should constantly recall the maxim, “you 
can always take some stomach out, but you 
cannot put it back in,” and should view with 
equanimity the secondary gastric resection 
that occasionally is needed. 


STANLEY O. Hoerr, M.D., 
Department of General Surgery, 

The Cleveland Clinic Foundation; and 
The Frank E. Bunts Educational 
Institute, 

Cleveland, Obio 
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"SCIENTIFIC PAPERS. 


An Experimental Study of Resection and 
Replacement of the Superior Vena Cava 


W. Marsua.t East, m.D.* AND H. MuL_L Ler, Jr., M.D., Charlottesville, Virginia 


From the Department of Surgery, University of Virginia 
School of Medicine, Charlottesville, Virginia. 
BSTRUCTION of the superior vena cava is a 
O rare syndrome which causes symptoms 
related to restriction of blood flow through this 
vessel. Venous pressure in the upper extremity 
is elevated in proportion to the degree of ob- 
struction, and the symptoms which may appear 
are orthopnea, cyanosis and edema of the head 


Fic. 1. Method of replacement of the superior vena cava 
with Edwards knitted prosthesis of teflon. 


and neck, prominence of the eyes, injection of 
the conjunctiva and dilatation of the super- 
ficial veins of the thorax, abdomen, neck and 
arms. In the more severe cases of occlusion, 
there may be pleural and pericardial effusion, 
pulmonary edema, edema of the head and neck, 
vertigo, syncope and even epileptic seizures. 

Hussey, Katz and Yater [1] reviewed the 
literature and reported their series of thirty- 
five cases in 1946. They found that the majority 
of the cases were secondary to primary or 
metastatic thoracic neoplasms. Aortic aneu- 
rysms were the second greatest cause, and 
among the lesser causes were mediastinitis and 
simple thrombosis. Treatment of superior vena 
caval obstruction in the past has been rather 
discouraging. Now, however, for most patients 
with thoracic neoplasm, palliation through sur- 
gery is possible and, in other instances, per- 
manent or long term relief is a reality. 

Prior to 1948 the only surgical treatment was 
that of mediastinal decompressior. [2] or lysis 
of constricting bands [3,4]. In 1948 Gerbode, 
Yee and Rundle [5] produced superior vena 
caval obstruction in dogs and subsequently 
relieved it by anastomosing the azygos vein 
to the vena cava, azygos vein to the right 
atrium, and the vena cava to the right atrium 
with excellent results. The first use of a free 
vein graft was reported by Klassen, Andrews 
and Curtis [6] in 1951. Since then, others [7-9] 
have used free, autogenous and homologous 
vein grafts in clinical and experimental superior 
venal caval replacement. Results with these 
vein grafts have been equivocal. Hanlon and 


* Fellow in Cardiovascular Surgery, Virginia Heart Association, July 1957 through June 30, 1958. 
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Resection and Replacement of Superior Vena Cava 


EDWARDS-TAPP GRAFT OF NYLON 


Fic. 2. Edwards-Tapp prosthesis of nylon and Edwards knitted prosthesis of 
teflon used in replacement of superior vena cava 


associates [17], however, have used autogenous 
vein grafts successfully. Similar experience has 
been encountered with the use of aortic homo- 
grafts [9,13]. Deterling and Bhonslay [9] in 
1955 reported discouraging results with pros- 
theses of Ivalon® sponge, Dacron or nylon 
taffeta and woven nylon tubing. Enerson and 
Galante [14] in 1957 reported successful replace- 
ment of the superior vena cava experimentally 
with homologous aortic segments externally 
supported with Edwards-Tapp nylon tubing; 
however, the animals were followed up only 
from one to five weeks. These investigators also 
bypassed the cava by inserting nylon tubing 
side-to-end into the cephalad superior cava and 
end-to-side into the base of the right atrium or 
intrapericardial cava. All of these thrombosed; 
however, in one animal nylon tubing anasto- 
mosed end-to-end to replace a portion of the 
superior vena cava remained patent. In 1957 
Riberi and Moore [15] reported successful re- 
placement of the superior vena cava with a 
pedicle tube created from the right atrium and 
appendage. 

As the review of the literature indicates, the 
problem of replacement of large veins has not 
been solved to the complete satisfaction of the 
surgeon. The most ideal replacement of the 
superior vena cava would seem to be an autog- 
enous vein graft, but large autogenous veins 
are difficult to obtain. The purpose of this paper 
is to present an experimental study of methods 
for replacing the vena cava with prostheses, and 


to report the results of this treatment in a series 
of normal dogs and those with experimentally 
occluded superior venae cavae. 


METHOD 


The experiments were performed on adult 
mongrel dogs weighing 8 to 20 kg. Prefabricated 
Edwards-Tapp crimped tubes of chemically 
treated nylon* measuring approximately 2.0 cm. 
in length with an inside diameter of 1.25 cm. 
were implanted in seven of the larger dogs. Two 
of these animals had undergone partial occlu- 
sion of the superior vena cava, and the azygos 
vein had been transected four months and 
three months, respectively, prior to replacement 
of the superior vena cava with the nylon 
prosthesis. 

Prefabricated Edwards knitted crimped tubes 
of teflon* measuring approximately’2.0 cm. in 
length with an inside diameter of 9.6 mm. were 
implanted in seven of the smaller dogs. One of 
these animals had undergone partial ligation 
of the superior vena cava and transection of 
the azygos vein fourteen weeks prior to inser- 
tion of the prosthesis. 

The method of implantation was as follows: 
Intravenous anesthesia of veterinary Nem- 
butal® was administered (5 gr. or I cc. per 
pound of body weight). An endotracheal tube 

* Supplied through the courtesy of United States 


Catheter and Instrument Corporation, Glens Falls, 
New York. 
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Fic. 3. Functioning Edwards-Tapp prosthesis of nylon 
shortly after replacement of superior vena cava. 


and mechanical respirator were used. A right 
posterolateral thoracotomy in the third inter- 
costal space provided excellent exposure. The 
superior vena cava was dissected completely 
from its tributaries to its entry into the right 
auricle. The pericardium was incised for 1 to 
2 cm., and the pericardial reflection was dis- 
sected from the caval wall. The azygos vein 


Fic. 4. Angiogram with Hypaque® of superior vena cava 
(dog 441) four months after prosthetic replacement 
showing free flow of dye through the prosthesis into the 
auricle. 


was doubly ligated and transected so that more 
accurate changes would be reflected in the pres- 
sures of the jugular and cephalic veins post- 
operatively if the graft became occluded. A 
Potts patent ductus clamp was placed across 
the superior vena cava at its entry into the 
auricle. (Fig. 1.) A segment of the superior vena 


TABLE I 


REPLACEMENT OF SUPERIOR VENA CAVA WITH NYLON 


AND TEFLON VASCULAR PROSTHESES 


| 
Superior Vena 
Cava Operatively 
Occluded 


Prosthesis 
Implanted 
(No. of wk.) \ 


Dog 


Prosthesis 
No. 


I 
4 


Condition of Prosthesis 
at Autopsy 


Clinically 
Patent 


Heparin 
Used 


Partially occluded by thrombus 
Partially occluded by thrombus 
Slight narrowing but patent 
Slight narrowing but patent 
Completely occluded by thrombus 
Slight narrowing but patent 
Narrowed but patent 

Patent 

Patent 

Patent 

Patent 

Patent 

Completely occluded by thrombus 
Patent 


Bo, 
3 — 
‘ a> 
? 4 
4 * * 
\ 
| | | | 
| 
| | 
| 
596 Nylon | No | | Yes No 
407 Nylon | Yes Yes No 
433 Nylon Yes 20 Yes | No 
188 Nylon | No 5 | Yes | No 
544 Nylon No 24 hr. | No | Yes | 
543 Nylon No 8 | Yes Yes | 
441 Nylon | No 34 | Yes Yes , 
478 Teflon | Yes 16 twee; | Df 
587 Teflon | No 2 Yes | No 
: 583 Teflon | No 3 Yes | Yes 
577 Teflon No 3 | Yes | Yes 
569 | Teflon | No 5 Yes | Yes | 
568 | Teflon | No 24 hr. | No | No | 
529 Teflon | No 24 Yes | No 
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cava, approximately 2.0 cm. in length, was 
resected from the pericardial reflection to just 
below the bifurcation. A teflon or nylon pros- 
thesis (Fig. 2) was positioned and anastomosed 
to both ends of the vena cava with a continuous 
over and over suture of No. 5-0 arterial silk. 
The distal clamp was removed to allow the 
graft to fill with blood, thus extruding the air. 
The proximal clamp was then removed. There 
was little or no bleeding through the teflon 
grafts and very little through the nylon grafts. 
All bleeding ceased within one to two minutes 
after removing the clamps. (Fig 3.) Ten milli- 
grams of heparin were injected into the pros- 
thesis after the anastomosis in three animals 
in each group. (Table 1.) The ribs were reap- 
proximated, and the chest was closed in layers 
with continuous chromic catgut sutures. The 
skin was closed with continuous No. 4-0 black 
silk. 

Anticoagulants were not used postopera- 
tively. No antibiotics were instilled into the 
chest but 300,000 units of penicillin were ad- 
ministered parenterally for two days post- 
operatively. Venous pressures in the right 
cephalic vein and the right external jugular 
vein were recorded daily on each dog pre- 
operatively for the first three days and then at 
weekly intervals. The dogs were sacrificed from 
one to thirty-four weeks later. Patency of the 
prostheses was determined by venous pressures, 
cavagrams (Fig. 4) and necropsy. 


Fic. 5. Gross appearance of cross sections of nylon 
prosthesis (dog 596) one week after insertion. Formation 
of thrombus is greater at lower anastomosis. 


RESULTS 


Table 1 summarizes the autopsy findings. Of 
seven dogs in which crimped nylon tubes were 
used to replace the superior vena cava, there 
was one complete failure (No. 544). In two 
others (Nos. 467 and 596) there was partial 
occlusion by an organized thrombus lining the 
wall of the graft; however, the lumen was 
covered with a thin pseudoendothelial layer. 
In dog 467 the cause for partial occlusion was 
undetermined. In dogs 544 and 596 the com- 
plete thrombus and partial thrombus, respec- 
tively, were probably the results of damage to 
the caval wall which inadvertently occurred at 
the time of insertion of the prostheses. (Fig. 5.) 
The two animals with partial occlusion showed 
no clinical evidence of obstruction to the 


PARTIAL OCCLUSION 
OF SUPERIOR VENA CAVA 


PRESSURE-RIGHT JUGULAR VEIN 
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NYLON PROSTHETIC REPLACEMENT 
OF SUPERIOR VENA CAVA 


Yo 
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Fic. 6. Graphic illustration of venous pressures in dog 433 showing high sus- 
tained pressure after partial occlusion of superior vena cava and return to nor- 
mal after prosthetic replacement of occluded segment. 


9 


July | August |September! October 


\ 
Upper Lower 
| 
20 
ha 
4 200 Yeo 
180 
140 
120 
100 
BEFORE OCCLUSION 
80 OF SUPERIOR VENA CAMA 
Ya 
40 
20 
a 


East and Muller 


Fic. 7. Gross appearance of teflon prostheses from dogs 529 (left) and 478 
(rigbt). Dog 529 had no previous obstruction and the prosthesis was removed 
after six months. Dog 478 had previous superior vena caval obstruction re- 
lieved by teflon prosthesis and was sacrificed four months later. 


superior vena cava, and the venous pressures 


remained at preoperative levels. The other four . 


prostheses, although patent, were narrowed by 
a well organized layer of thrombus (1 to 2 mm. 
thick) which was covered by a thin pseudo- 
endothelial layer. Venous pressures in these 
dogs remained at preoperative levels. The supe- 
rior vena cava of dog 433 was partially occluded 
at operation, and four months later was re- 
placed with a nylon prosthesis. The pressure, 
which rose to 240 mm. of saline immediately 
after partial occlusion, dropped only 35 mm. 
during the next four months and returned to 
normal levels after prosthetic replacement 
where it remained until the animal was sacri- 
ficed five months later. (Fig. 6.) Dog 478, which 
had partial superior vena caval obstruction re- 
lieved by replacement with a teflon tube, 


Fic. 8. Gross appearance of sections of nylon prosthesis 
(dog 441) thirty-four weeks after insertion. A thick 
mural thrombus is present. 


showed the same venous pressure pattern. 
(Fig. 7.) Dog 441 with no previous obstruction 
was followed up for thirty-four weeks after 
replacement with the nylon tube. There were 
no clinical signs of obstruction, and the venous 
pressures were normal throughout the post- 
operative period. However, necropsy showed 
narrowing due to a well organized mural 
thrombus with the lumen completely covered 
with a pseudoendothelial lining. (Fig. 8.) The 
fact that there was no elevation of venous pres- 
sure and no gross evidence of collateral circula- 
tion in spite of the narrowed lumen indicates 
that the prosthesis may have been excessively 
large, since one factor in producing formation 
of a thrombus appeared to be a disproportionate 
size between the prosthesis and the superior 
vena cava. 

All the nylon prostheses were covered ex- 
ternally with a relatively thick layer of fibrous 
tissue and surrounded with considerable in- 
flammatory reaction. The teflon prostheses, 
however, were covered with a very thin fibrous 
tissue, and thére was no significant fibroblastic 
reaction within the chest. (Fig. 9.) Pseudo- 
endothelium completely lined the lumens of all 
the prostheses within one to two weeks. 


COMMENTS 


One of the prime requirements of superior 
vena caval prostheses is that they be semi-rigid 
in order to maintain patency of the Iumen in 
the low pressures of the venous system and 
prevent compression or constriction from fibro- 
blastic reaction around the prosthesis or within 
the lumen. Of equal consideration in choosing 
a venous replacement is that the prosthesis be 
of an inert material which is least conducive to 
fibrous reaction and formation of a thrombus. 
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Fic. 9. Gross appearance of nylon (dog 188) and teflon (dog 569) prostheses removed after 
five weeks. Note the greater amount of fibrous tissue around the nylon graft, and the absence 
of narrowing of the lumen of the teflon prosthesis. 


It is significant that twelve of the prostheses 
remained patent and that the two which oc- 
cluded did so from thrombosis and not from 
collapse, compression or constriction. Even 
though there was considerable fibrous reaction 
around and within the nylon tubes, these pros- 
theses maintained form and patency of the 
lumen even though narrowed by formation of a 
thrombus. The relative absence of fibrous tis- 
sue around the teflon tubes and the absence of 
formation of a thrombus within the lumen as 
compared to results with the nylor tubes show 
that the tissue response to teflon is much less. 
Also, teflon has a higher tensile strength, is less 
wettable and less permeable [16]. It is neces- 
sary to heat-seal the nylon tubes, but since 
teflon tubes are of woven material which does 
not ravel or fray when cut, heat-sealing is 
unnecessary. 

One cannot emphasize too much the impor- 
tance of employing meticulous technic in ve- 
nous grafting. This is illustrated in these experi- 
ments by the two failures attributed to damage 
of the wall of the vena cava occurring at the 
time of implantation. That success occurred in 
the heparinized group and in an equal number 
of cases in which no anticoagulants were used 
at operation, plus the fact that no anticoagu- 
lants were used postoperatively, suggests that 
similar procedures could be performed in pa- 
tients without the use of anticoagulants. The 
highly successful results encountered with the 
use of the Edwards woven prostheses of teflon 
in the experimental replacement of the superior 
vena cava indicate that such vascular replace- 
ments might be applied clinically. 


SUMMARY 


A review of the literature on the treatment 
of obstruction of the superior vena cava and its 


replacement is presented. Experiments were 
performed on fourteen dogs using nylon and 
teflon prostheses for replacement. Edwards- 
Tapp nylon prostheses were implanted in seven 
dogs, two of which had undergone partial oc- 
clusion of the superior vena cava. Teflon tubes 
were used for replacement of the superior vena 
cava in the remaining seven animals, one of 
which had undergone partial ligation of the 
superior vena cava and transection of the 
azygos ‘vein. The teflon prostheses showed 
excellent results in seven dogs followed up to 
six months. Superior vena caval prostheses of 
nylon in the other seven dogs were less success- 
ful as shown by necropsy with narrowing in all 
the prostheses. Only one animal in this group, 
however, had complete occlusion by thrombus, 
and in the remaining six there was no clinical 
evidence of obstruction, and venous pressures 
remained normal postoperatively. 


CONCLUSIONS 


These studies indicate that a semi-rigid tube 
appears to be a major requirement in the selec- 
tion of a superior venal caval prosthesis. Teflon 
grafts were superior to nylon because fibro- 
blastic response and formation of a thrombus 
were much less. This investigation indicates 
that crimped teflon vascular prostheses might 
be suitable for clinical application for segmental 
replacement of the obstructed superior vena 
cava. 
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Insertion, with a Guide, of Multiple Nails in 
Fractures of the Femoral Neck 


T. Mopny, M.D. AND G. Kunz, m.p., Montclair, New Jersey 


From the Nicola Orthopaedic Group and the Orthopaedic 
Service of Tbe Mountainside Hospital, Montclair, New 
Jersey. 


HE eventual results in fractures of the neck 

of the femur depend upon three major con- 
siderations: (1) the viability of the head 
fragment; (2) accurate reduction, or mechani- 
cally advantageous reduction; and (3) rigid, 
uninterrupted fixation. 

The multiplicity of fixative devices attests to 
the ramifications of the problems of rigid, un- 
interrupted internal fixation. Study of the 
various technics of internal fixation in use led 
us to the evolution of a method which has pro- 
duced gratifying results in handling intracapsu- 
lar fractures. In 100 patients treated over a 
period of five and a half years, we have em- 
ployed a modification of the Austin Moore 
method of parallel multiple nail fixation [5-7]. 

One of us (M. T. M.) devised a simple guide 
for the rapid and accurate placement of the 
nails [3,4]. Prior to the use of the guide, intro- 
duction of the nails presented great difficulties. 
The nails were thin enough (%4 inch) to be 
slightly flexible and the peripheral cortical bone 
of the femoral neck was tough enough to induce 
considerable deviation from the ideal path of 
insertion. 

With the guide, four stainless steel nails 
(5% inches by inch) are easily and accurately 
spaced in the peripheral cortex of the femoral 
neck. This spacing should be as wide as possible 
and still remain within the limit of the femoral 
neck. (Fig. 1, top.) If the nails are closely spaced 
the mechanical advantage is lost, and the 
mechanical result is similar to that of a single 
nail. Usually the two inferior nails are imbedded 
in the solid calcar. Multiple nails, so placed, and 
lying parallel to the axis of the femoral neck and 
parallel to the resultant of the forces about the 
hip joint, allow continuous compression during 


absorption and healing, while preventing 
shearing, torsion and rotation. 

Neutralization of shearing and _ torsional 
forces can be seen in structural engineering in 
which widely spaced rods are used to reinforce 
concrete columns. Parallel hip nails allow 
motion to occur only in the direction of com- 
pression between the fragments as absorption 
takes place at the fracture site. (Fig. 2.) This 
compressive force is purely physiological if the 
reduction is accurate. Rigid immobilization of 
the fragments depends directly upon the 
amount of compression between the two frag- 
ments. The sharp, smooth nails do not interpose 
resistant bulk to the compressive force. Rather, 
their parallelism allows the head to move only 
in the direction of compression. The wide spac- 
ing of small nails achieves maximum rigidity 
with a minimum of metal. Revascularization 
through the medullary channels and formation 
of necessary internal callus are not impaired 
by the presence of large metallic masses in the 
small femoral neck. 

In contrast, single nails are designed for in- 
sertion in the central axis of the neck of the 
femur. Actually, single nails are intramedullary 
nails. They depend upon the soft, cancellous 
medullary bone for fixation and rigidity. (Fig. 1, 
bottom.) The cancellous bony structure does not 
provide firm purchase, so that shearing, torsion 
and rotation often result. 


METHOD OF NAILING 


After reduction has been accomplished, the 
leg is placed in the traction stirrup in internal 
rotation and adduction. Position of the frag- 
ments is carefully checked by x-ray films in two 
planes. The lateral cortex is exposed for a dis- 
tance of 2 inches distal to the palpable promi- 
nence of the trochanter. It is usually marked 
1 inch distal from the tip of the trochanter and 
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Top, cross section of femoral neck with four 
peripherally placed nails. Bottom, cross section of 
femoral neck with single tri-finned nail. 


Fic. 1. 


a 4 inch hole is drilled through the cortex only. 
(Fig. 3A.) The drill is directed parallel with the 
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horizontal plane of the table and at an angle 
determined from preoperative, true, antero- 
posterior films of the uninjured hip. This angle 
directs the drill in the line of the neutral axis 
and aims it at the center of the head. 

The guide is attached to a Smith-Petersen 
nail driver and the guide tip is inserted into the 
pilot hole in the cortex. (Fig. 3B.) The blunted 
tip of the guide is then gently pushed up the 
relatively empty and usually osteoporotic 
femoral neck into the head at the same angle 
used for the drill. Lateral positioning of the 
guide, which should be parallel to the floor, is 
determined by palpation of the direction of the 
anterior femoral neck. Insertion is continued 
until the firm resistance of the denser head is 
felt. A guide wire through a cannulated guide 
may be used, as in the insertion of the Smith- 
Petersen nail, but this adds another step and 
we have not found it necessary. 

Position of the guide is now checked with 
anteroposterior and lateral x-rays and the 
direction corrected if necessary. (Figs. 3C and 
D.) The guide should be centrally placed in the 
femoral neck in both views. If the angle has 
been carefully predetermined and the limb is 
held in full internal rotation during insertion, 
change of direction is seldom necessary. The 
tip of the guide should penetrate the head 
fragment to the depth desired for insertion 
of the nails. 

The guide is now rotated to position the 
appropriate set of holes in the collar of the 
guide. Two sets of holes are provided to allow 
for variations in the diameter of the femoral 
neck. The set spaced 1 inch apart is more com- 
monly used in males. The closer spaced set is 
generally used in females. 

The nails are mounted in a threaded 1 inch 
drill chuck. A Jacob’s chuck may be used but 
it mars the nail threads and may prevent later 
application of the nuts. The nails are drilled 
gently into the bone through the holes in the 
collar of the guide to full depth. (Fig. 3E.) 

The angle of insertion of the two anterior 
nails into the oblique cortex is quite acute. The 
older nails were blunt and tended to skid. We 
now use specially sharpened, trochar-pointed 
nails to obviate this difficulty. Experience has 
shown us that the ¢ inch nails are to be pre- 
ferred over the older 7%4 inch nails for the 
added rigidity and ease of insertion which they 
provide. 

When 534 inch nails are inserted through the 
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Fic. 2. Parallel hip nails allow motion to occur only in the direction of compression. 


guide holes to their full depth, the tip of the 
nails will be at the same depth as the tip of the 
guide. In undisplaced fractures it is possible to 
insert the guide to the fracture line, and final 
depth adjustments of the nails can be made by 
checking x-ray films. 

The guide prevents deviation of the nails and 
assures the parallel position of all four. The 
guide is now removed with a Smith-Petersen 
driver-extractor (Figs. 3F and G), and the posi- 
tion of the nails is checked with a third set of 
anteroposterior and lateral x-ray films. Fine 
adjustments in nail depths are readily made. 


The tips of the nails should be no closer than 
14 inch to the articular margin of the femoral 
head in both planes. This allows for settling of 
the head without penetration of the nails into 
the joint. Hexagonal nuts are now applied to 
the nails with a socket wrench and the excess 
nails portions cut off with a pin cutter. (Fig. 
3H.) Crimping by the cutter prevents the nuts 
from backing off. At this point, traction is 
released. With a blunt instrument held against 
the lateral shaft, parallel to the nails, a few 
gentle taps are delivered to impact the frag- 
ments. Wound closure is routine. 


Fics. 3A and B. A, lateral cortex only drilled 1 inch distal from tip of trochanter (44 inch drill used). B, guide in- 


serted in neutral axis and head. 
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3C 


Fics. 3C and D. C, anteroposterior film showing central position of guide. D, lateral view. Central placement of 
guide also necessary in this plane. 


3E 3F 
Fics. 3E and F. E, nails inserted through guide holes. F, guide extracted with Smith-Petersen driver-extractor. 


3H 


Fics. 3G and H. G, nails ready for application of nuts. H, excess portion of nails sheared off. 
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COMMENTS 


A viable head, accurately reduced with rigid, 
uninterrupted internal fixation, invariably 
gives a healed, painless hip. 

Clinically, it is impossible to determine the 
viability of the head fragment at the time 
of fracture. There can be partial viability, just 
as there can be partial necrosis. Obviously, 
immediate or early reduction and fixation of 
the fragments is important. This eliminates 
further disruption of any existing blood supply, 
either retinacular or foveal or both. Delaying 
with traction allows limited but continuous 
motion which may contribute further trauma 
to the already embarrassed vascular status of 
the head fragment. 

It is only after four to six months that varia- 
tion in the degree of viability of the head 
fragments can first be observed on x-ray films. 
If fixation is rigid, with microscopic motion 
decreased or eliminated, then union consistently 
takes place, and reconstitution of necrotic areas 
in many cases occurs through the zone of in- 
vasion at the fracture site. 

Accurate reduction allows the greatest sur- 
face area for union to occur. However, accurate 
reduction at times is not possible. In a grade 111 
Pauwel fracture, in which the shearing force is 
sO great, it is easier to position the head in a 
valgus manner. This procedure enhances the 
natural compressive forces present in the neu- 
tral axis of the femoral neck. The advantages 
of this type of reduction and methods of 
achieving it have been extensively reported [2]. 

The lower limb is a long, weighty and mobile 
lever arm. In intracapsular fractures of the 
femoral neck, the disproportion between the 
small head fragment and the entire lower 
extremity presents a great mechanical problem 
in achieving and maintaining completely rigid 
fixation. The configuration of four parallel nails, 
widely spaced, provides maximum structural 
rigidity with a minimum amount of metal. The 
peripheral position of the four nails enhances 
the probability that the two lower nails will be 
embedded in the dense calcar. Should the nails 
surface slightly at the narrow portion of the 
neck, it is further assurance of rigidity of fixa- 
tion by firm purchase in dense cortical bone. 

With four parallel nails, marked reduction of 
torsion results. This is due primarily to the 
enhanced compression present in this method 
of fixation, where the smooth nails utilize the 


resultant of the physiologic forces about the 
hip. Metal is a bone suture. Its primary office 
is not to carry weight. Metal is employed to 
hold the bone until it heals. The use of massive, 
elaborate metallic devices is in many instances 
unphysiologic. 

In some single-nail fixations, when inade- 
quate rigidity and insufficient compression 
exist, constant microscopic motion of the frag- 
ments progressively loosens the fixative device. 
Motion increases and massive absorption takes 
place. Shortening of the neck inevitably results. 

The method described in this paper has been 
employed in 100 cases. Results in sixty-eight 
patients, those followed up from one to five 
and a half years, are presented in Table 1. 

Union occurred in sixty-seven patients; in 
four, it was delayed. There was one case of non- 
union. Avascular necrosis developed in seven 
patients. Extrusion of single nails occurred in 
five patients; of two nails in five; and of four 
nails in five. No breakage of nails occurred. The 
average age of patients was sixty-two years. 
The oldest was ninety-five years old and the 
youngest thirty-one years old. No instance of 
varus displacement of the head fragment 
occurred. There were no deaths from operation. 


RESULTS 


In this series, since the life expectancy of a 
group of patients of average age of sixty-two 
years (range thirty-one to ninety-five) would 
be low, we have been fortunate in having fol- 
low-ups of one year to five and a half years in 
sixty-eight cases. 

In all but one patient in this series the frac- 
ture went on to union. These 100 cases were 
unselected. 

Four patients presented delayed union; some 
were due to imperfect reduction and inexperi- 
ence with a new operative technic. 

Union adequate for full weight-bearing is 
difficult to determine roentgenographically in 
all cases. Obliteration of the fracture line occurs 
rapidly since the nails allow continuous com- 
pression of the fragments in the axis of the 
resulting forces about the hip joint. 

If the relative der sity changes on follow-up 
x-ray films are massive and extend to the frac- 
ture line (even if the head is still in its pinned 
position), we do not believe there is union. 
There has been a failure of any reconstitution. 
If the fracture line disappears and the invasion 
zone extends well into the head fragment, 
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Fic. 4. Case 6. A, grade 11 Pauwel’s fracture. B, anteroposterior view showing reduction and pinning. C, 
lateral view. D, union at nine months. 


# 
4C 4D 
a 
18 


Fractures of Femoral Neck 


1 (Continued) 


Date of 
Operation 


Comments 


Date of 
Operation 


Comments 


6/20/53 


Union; hemiplegia on fracture side; 
patient uncooperative, bore weight 
I mo. postoperatively; no avascular 
necrosis 


7/10/53 


Union; hemiplegia on fracture side; 
head subluxating 3 mo. postopera- 
tively 


11/19/53 


Union; patient walked unassisted at 
5 mo.; painless hip; no avascular 
necrosis at death 2 yr. later. 


3/16/54 


Union; open reduction of fracture; 
full weight-bearing after first week 
due to disorientation; painless hip 
with no avascular necrosis at death 
546 yr. later 


7/27/54 


Union; lost to follow-up at end of 
214 yr.; no avascular necrosis and 
painless hip at that time 


7/20/54 


Union; grade 11 Pauwel’s fracture; 
reduction poor, fixation adequate; 
no avascular necrosis 


8/5/54 


Union; valgus impacted fracture; 
minimal arthritic changes at end 
of 3 yr.; no increased density of 


head 


8/13/54 


Union; no disability 


11/4/54 


Union; no disability; one nail ex- 
truded 


3/1/55 


Union; no disability 


3/10/55 
11/10/55 


No guide used at first operation; im- 
properly placed, crossed, 744 inch 
pins extruded and broke; 11/19/55: 
repinning done with guide and 
fibula graft inserted in guide hole; 
solid union followed; painless hip 
at present 


4/16/55 


6/1/55 


| Union; improper technic: pins 

| placed too close to articular sur- 
face, penetrated joint; at end of 
6 mo. three pins extruded distally; 
avascular necrosis 


| Union; improper technic used: two 
| nails penetrated medially and ex- 
truded; repinning done 4 mo. later; 
7/2/57: two pins extruded and 
were removed; painless hip; no 
avascular necrosis at this time 


6/14/55 


Union; painless hip 


7/5/55 


Union; valgus impacted fracture; 
major portion of head viable; small 
areas of dense, avascular bone 
present; all pins removed; avascular 
necrosis noted 


7/19/55 


Union; no avascular necrosis 


8/20/55 


Union; no pain; excellent function 


10/12/55 


Union; patient disoriented, weight- 
bearing from first day postopera- 
tively; improper technic used: nails 
too close to articular surface, 


neck impacted forcing three nails 
through articular surface; healed 
in good position; three nails re- 
moved at end of 1 yr., lateral ex- 
trusion; avascular necrosis de- 
veloping; patient died at end of 
2 yr. 


10/10/55 


Union; patient lost to follow-up at 
end of 2 yr. 


10/21/55 


Union; poor technic used: one nail 
extruded through articular surface; 
avascular necrosis 7/1956 


12/8/55 


Union; no complications 


12/12/55 


Union; no avascular necrosis 


12/24/55 


Union; patient lost to follow-up 
after 2 yr. 


12/30/55 


Union; patient lost to follow-up 
after 18 mo. 


1/3/56 


Union; no avascular necrosis 


1/15/56 


High subcapital fracture; patient re- 
turned to full-time duty in mental 
hospital in 9 mo.; avascular necro- 
sis developed at 18 mo. 


2/9/56 


Union; patient died 1 yr. later 


2/24/56 


Union; avascular necrosis present 
and Moore prosthesis inserted 1 yr. 
later 


3/12/56 


Union; no avascular necrosis to date 


3/27/56 


Union; no avascular necrosis 


4/20/56 


Union; no avascular necrosis; nails 
remove 


6/1/56 


Union; no avascular necrosis 


6/3/56 


Union; no avascular necrosis 


8/18/56 


Union; no avascular necrosis 


8/23/56 


Union; all pins removed; no avascu- 
lar necrosis to date 


8/30/56 


Union; no avascular necrosis 


0/14/56 


Union; no avascular necrosis 


10/3/56 


Union; no avascular necrosis 


10/12/56 


Union; no avascular necrosis 


10/14/56 


Union; painless hip 


10/24/56 


Union; no avascular necrosis to date 


11/2/56 


Union; no avascular necrosis 


11/9/56 


Union; no avascular necrosis to 
date; two nails removed 


11/21/56 


Union; severe parkinsonism; pinning 
done with six nails; one nail ex- 
truded at 2 yr.; no avascular nerro- 
sis; hip completely asymptomatic 
and functional 


TABLE 1 
| 
Cad \Sex and c Sex and| 
+ Cone) Age | ase |" Age | 
INO, (yr.) o. (yr.) | 
| | | 
| | | | 
| | | | 
4 |M.77| 
| | | | 
| 22 | F, 50 | 
| | | 
| 
| 
(Fig. | 30 | Fos | 
| 3 | | 
34 | 65 | 
| 
36 | F, 86 | 
| 37 | | 
| | | 38 | M, 75 
4 | 6s 30 | F, 90 
|F 6 | o | 75 
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TaBLe 1 (Continued) 


Comments 
| 


| 


| 
| 
11/27/56 Union; four pins removed 1 yr. later; 
| avascular necrosis with deformity 
of the head at this time 


| . . 
| Delayed union; two nails removed 


1/7/57 


1/21/57 | Union; no density changes 


1/23/57 | Union; no avascular necrosis 


2/1/57 


Union; no avascular necrosis; nail 
|} removed 


2/4/57 | Union; painless hip; no avascular 


| necrosis 


2/12/57 | Union; no avascular necrosis 


2/23/57 


| Union; painless hip; no avascular 
necrosis 


Union; no avascular necrosis 


4/1/57 


4/5/57 
7/18/57 


Non-union; nails penetrated at end 
of 3 mo., were removed and bone 
| graft inserted; avascular necrosis 
and severe degeneration of head 
fragment occurred 
| 


Union; painless hip; no avascular 


| necrosis 


4/23/57 


4/20/57 


Union; painless hip; two nails 
extruded 


5/20/57 | Delayed union, but united later 


5/21/57 | Union; painless hip; no avascular 


| necrosis 


| Union; patient lost to follow-up 
after 14 mo. 


6/2/57 


6/12/57 | Union; no avascular necrosis; four 
nails removed 


M, 62 Union delayed for 1 yr., poor reduc- 
tion; at present fracture is united 
and patient is well with no avascu- 


lar necrosis 


8/14/57 


| Union; no avascular necrosis 


8/22/57 | 


9/27/57 Union; no avascular necrosis 


10/14/57 


Union; asymptomatic hip; two nails 
extruded; no degenerative changes 


10/29/57 | Union; no avascular necrosis 


11/2/57 | Union; no avascular necrosis 


Delayed union; no degenerative 
changes; lateral migration of one 
nail which was removed 


11/5/57 


11/26/57 Union; asymptomatic hip; no avas- 
| cular necrosis 


we consider there is union. However, whether 
there will be further deposition of living bone 
on avascular bone is an individual problem. 
Coleman, Compere and Tachdijian [1] have 


stated: ‘‘Dead bone requires replacement for 
proper function of a part. The bone must be 
absorbed and new bone deposited in its place. 
To some degree this occurs in all femoral heads 
following fracture: and the completeness with 
which the new bone is replaced governs in large 
measure the future integrity of the head.” 

One important index of union is the absence 
of pain. We delay full weight-bearing for at 
least six months, and we emphasize to patients 
the importance of this regimen. In our four 
patients with delayed union, weight-bearing 
was postponed up to eighteen months. 

In our younger patients, in whom union had 
occurred, we also postponed full weight-bearing 
for an additional period. It will be recognized 
that it is possible to reason with younger pa- 
tients for their own good, whereas the older 
patient forgets and does what he or she wants. 
There were cases of unauthorized weight-bear- 
ing because the patient was comfortable and 
his or her enthusiasm outweighed more cautious 
advice. 

Extrusion. Lateral migration of the nails 
may occur, usually when the hip is healed. 
Constant movement of the vastus lateralis may 
slowly loosen the nail in the lateral cortex. The 
nut and nail imbedded in the fibers may gradu- 
ally migrate. 

Austin Moore reported on the use of stainless 
steel wires wound around the protruding por- 
tion of the nails in the lateral cortex, with 
very few extrusions. 

Lateral migration may also occur from plac- 
ing the nails too close to the articular surface. 
In this event the settling of the head fragment 
may cause penetration of the hip joint, and the 
constant motion will cause extrusion. 

Extrusion occurs late in the postoperative 
period and usually involves a single nail. This 
may be removed in a simple office procedure 
with a stab wound over the protruding nail 
under the skin. Loss of one nail, or even two 
nails, leaves two or three nails still imbedded 
and union was unaffected in the cases in which 
this occurred. We have had five patients in whom 
it was necessary to remove all four nails because 
of lateral extrusion. In four, the fracture was 
united at the time of removal. In the fifth pa- 
tient the nails were extruded during the third 
postoperative month and there was non-union 
of the fracture. A bone graft was inserted and 
non-union is still present. 

In all our patients there was no further varus 
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5A 
Fics. 5A and B. Case 11. A, displaced varus fracture in seventy-three year old woman. B, 
reduction. Inadequate fixation with three poorly placed nails without use of guide. 


5E 


Fics. sC to E. C, non-union. Fracture of old-type 744 inch nails. D, anteroposterior view of repinning with guide, 
using four well spaced parallel nails. E, lateral view of repinning. 
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displacement of the head fragments. Any 
displacement occurred in a valgus manner. 
Greater density of the medial portion of the 
femoral neck inclines the head in a valgus man- 
ner to the thinner lateral aspect as compression 
and absorption take place. 

Avascular Necrosis. In this series, consider- 
ing early avascular necrosis and its later mani- 
festation of arthritic changes, avascular necrosis 
occurred in seven patients: at six months in one, 
at nine months in one, at twelve months in 
three, at eighteen months in one, and at two and 
a half years in one. 

We recognize that with a one- to five and a 
half-year follow-up we cannot include what 
may be eventual avascular necrosis. However, 
in our hands, the incidence of density changes 
has been gratifyingly small. 

In this operative series there were two im- 
pacted valgus fractures. It is interesting that 
union was rapid in both but there were late, 
mild arthritic changes due to localized trauma 
to cartilage and subchondral bone. However, 
there were no density changes of the major por- 
tion of the head fragments. 


SUMMARY 


1. A four-nail fixation of fractures of the 


femoral neck, introduced by Moore, offers 
optimum rigidity with the least amount of 
metallic substance. Difficulty of proper inser- 
tion and positioning of the nails led to the 
development of a simple guide and method for 


their proper placement. Use of the guide is 
described. 

2. There were 100 cases in this series. Sixty- 
eight cases with a follow-up of one to five and 
a half years are described herein. All but one of 
these fractures went on to union. 


Acknowledgment: We wish to express our 
appreciation to Drs. Toufick Nicola, Paul 
Strassberger, William U. Cavallaro and Vincent 
Scudese for permission to include twenty-five 
of their cases in this series 
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Sexual Potency in Aging Males 


III. TECHNIC OF AVOIDING NERVE INJURY IN 
PERINEAL PROSTATIC OPERATIONS 


Avex L. FINKLE, M.D. AND J. B. pEC. M. SAUNDERS, F.R.c.S. (Edin.), San Francisco, California 


From the Departments of Urology and Anatomy, Univer- 
sity of California School of Medicine, San Francisco, 
California. 


OR many “reasons,” perineal prostatectomy 

purportedly results in a greater incidence of 
sexual impotency (and urinary incontinence) 
than other operative approaches to this gland 
[r]. Actually, many of these reasons prove to 
be unsubstantiated “impressions” which have 
been handed down from teacher to pupil for 
over fifty years [2-3]. 

Since little is known of the causes or mecha- 
nisms of declining sexual potency in aging man, 
a survey was undertaken at this Medical 
Center. Results published elsewhere empha- 
sized the need for an acceptable definition of 
potency and suggested that “psychic desire 
which leads to coitus and the sensation of 
ejaculation” was suitable [4]. These results also 
revealed that libido and potentia decreased 
after many years of marriage, unrelated simply 
or exclusively to the age of the patient [4]. For 
example, older men who had married or re- 
married relatively recently engaged far more 
actively and frequently in sexual inter- 
course than their long-married chronologic 
contemporaries. 

In other publications within this over-all 
survey, the evidence suggested that psychologic 
and sociologic factors played perhaps as 
significant a role in impotency postprostatec- 
tomy as the surgical procedure itself [5,6]. Of 
paramount importance was the manner with 
which the physician reacted toward the pa- 
tient’s interest in sexual potency; the doctor’s 
encouraging attitude probably aided preserva- 
tion or recovery of sexual potency and vice 
versa. As an example of sociologic impact upon 
sexual potency, the mores of the community or 
neighborhood could determine the quest for a 


coital partner by an aging widower, or his 
resignation to enforced sexual inactivity and 
frustation. 

In the course of pondering numerous facets of 
the question of sexual potency, the urologist 
(A. L. F.) consulted the anatomist (J. B. S.) 
regarding innervation of the male genito- 
urinary apparatus, mainly to seek anatomic 
definition for the hackneyed term “pelvic 
nerve injury during perineal prostatic surgery.” 
Discussions elucidated certain neuroanatomical 
trauma as participating factors in temporary or 
irreversible impotency following perineal opera- 
tions. Moreover, it became evident that 
awareness of some precautions could minimize 
the likelihood of specific neural injuries during 
perineal operations. 

The present paper depicts some specific 
anatomic considerations and some essential 
operative steps in perineal prostatectomy. It is 
suggested that attention to these points may 
facilitate the surgical procedure and may 
contribute to preservation of these patients’ 
sexual potency. 


ANATOMICAL CONSIDERATIONS 


In the perineal approach to the prostate, the 
levator ani must be dissected off Denonvilliers’ 
fascia in order to expose the posterior surgical 
capsule of the prostate. (Fig. 1.) Whether this 
exposure be achieved by the classical Young [7] 
approach or the Belt [8] modification, no 
damage need be inflicted upon rami of the 
somatically distributed pudendal nerves which 
pass so far laterally as to escape injury in all 
but highly unusual instances. (Fig. 2.) How- 
ever, injury to major parasympathetic fibers 
may occur if exposure of the distal ends of the 
seminal vesicles is sought, either to widen the 
operative field for enucleation of the hyper- 
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Levator ani 


Fic. 1. Surgical entry into perineum has proceeded to 
depth at which levator ani can be dissected laterally off 
prostate by scalpel handle, exposing Denonvilliers’ 
fascia. 


plastic prostatic adenoma, for subtotal excision 
of the surgical capsule of this gland, or for 
radical prostatectomy. 

Avoidance of such injury is feasible. Technic 
for minimizing or obviating this neural trauma 
will be described herein. 

Review of the chief vegetative nerve supply 
to the penis and bladder reveals important 
anatomic relationships. The parasympathetic 
outflow to the .genitourinary appratus is 
derived from the sacral nerves 2, 3 and 4, but 
mainly S2 and 3. Although generally called the 
“pelvic nerve,” this designation is inaccurate in 
man and fails to suggest its plexiform character. 
(It is actually a part of the hypogastric plexus.) 
This surprisingly broad collection of fibers 
(Fig. 2) passes superior (viz., ““deep”’) to the 
levator ani muscles and is contained within its 
own fascial sheath. It continues forward, 
lateral to the apex of the prostate, supplying 
the bulb of the penis and then terminating in 
the corpora cavernosa of the penis. Many of the 
fibers en route to the penile bulb ascend to the 
bladder, conveying motor impulses. That por- 
tion contiguous with the prostatic apex is 
termed, rather inaccurately, the “prostatic 
plexus.” 

Since these parasympathetic fibers terminate 
in the erectile tissue of the penis, damage of 
sufficient severity involving enough of the 
prostatic plexus could impair or destroy penile 
erection. Moreover, such injury could disturb 
detrusor function, leading to vesical atony of 
variable severity. 


SURGICAL TECHNIC 


As suggested by Morgan and Saunders in 
1950, blunt or sharp trauma to the (sacral) 
parasympathetic outflow seriously interferes 


Incision 


Pudendal nerve 
(Superficial) 


Para-sympathe tic nerve fibres 
(deep) 


Fic. 2. Insert shows incision in skin by which previous 
dissection (Fig. 1) was begun. Note superficial location 
of pudendal nerve which extends along internal aspect 
of ramus of ischium (bone not shown) and terminates 
“external” to levator ani. The parasympathetic fibers 
lie deep (“internal”) to the levator ani. 


with penile erection and bladder function [9]. 
Such injury occurs when sharp lateral transec- 
tion of Denonvilliers’ fascia is carried out at the 
level of the distal ends of the seminal vesicles, or 
slightly more cephalically, as in dissection for 
radical perineal prostatectomy. (Fig. 3.) 


Fic. 3. Shallow transverse incision permits enlargement 
of the space (shown by scalpel handle) between posterior 
and anterior layers of Denonvilliers’ fascia. For dia- 
grammatic purposes, the distal ends of the seminal 
vesicles are placed more distally than is anatomically 
correct. 
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4 


Fic. 4. Further separation of the two layers of Denon- 
villiers’ fascia. The sponge holds the posterior layer 
downward; the small gauze sponge is used to extend the 
dissection proximally at the seminal vesicles. 


It is emphasized that blunt dissection of the 
space between the rectum and the base of the 
prostate will spare trauma to the parasym- 
pathetic fibers. (Fig. 4.) This involves a separa- 
tion between the anterior and posterior layers 
of Denonvilliers’ fascia, whether or not the 
surgeon chooses to look for, recognize and 
purposefully accomplish this partition of layers. 
In most instances, we believe, separation of the 
two layers of Denonvilliers’ fascia is achieved 
by the blunt dissection just advocated, ir- 
respective of the surgeon’s awareness that this 
division has occurred. Details will now be cited 
as to surgical steps for minimizing or eliminat- 
ing damage to the parasympathetic plexus, and 
thus to sexual and urinary functions. 

A sponge, grasped in a sponge stick, is used 
to depress the rectum, exposing well the base of 
the prostate and rectum. Now, a similar 
instrument (“‘cherry” or “peanut”) is used to 
elevate, gently and step-wise, Denonvilliers’ 
fascia as it encases the base of the prostate and 
the distal ends of the seminal vesicles. This 
maneuver further separates or attenuates the 
anterior and posterior layers of Denonvilliers’ 
fascia. At this time, posterior and lateral 
retractors may be inserted, or progressive dis- 
section or transection may be made, for the 
particular operation at hand. 

If a sharp, transverse incision is made (Fig. 5) 
for the purpose of rapidly opening the space 
between rectum and seminal vesicles, damage 
to the parasympathetic fibers is almost inevita- 
ble, although the severity of injury may not 
suffice to prevent penile erection or to produce 
urinary incontinence. Abstinence from this 


Apex of prostate 


Base of prostate 


Distal end of 
seminal vesicle 


Fic. 5. Mechanism of trauma to parasympathetic fibers: 
transverse incision extends through both layers of 
Denonvilliers’ fascia at or proximal to distal ends of 
seminal vesicles, injuring or cutting nerve fibers. 


sharp transection (rather the performance of 
blunt dissection) represents the entire theme 
of this report. 


COMMENTS 


Familiarity with the anatomic course and 
with the physiological functions subserved by 
the parasympathetic fibers located in the 
perineum is mandatory for the surgeon who 
operates in this area [10,11]. The purpose of 
this report is to direct attention to the anatomic 
relationship of these nerve sheaths to the 
levator ani, the base of the prostate and the 
distal ends of the seminal vesicles. 

The surgical technic for separation of the 
anterior and posterior layers of Denonvilliers’ 
fascia at the level of the distal ends of the 
seminal vesicles is described. Restraint from 
sharp transection between the distal ends of the 
seminal vesicles at or immediately proximal to 
the base of the prostate will succeed in reducing 
materially potential deficiencies of sexual 
and urinary function after perineal prostatic 
surgery. 


SUMMARY 


The definition of sexual potency should in- 
clude the desire for and successful completion of 
coitus. Psychologic and sociologic factors greatly 
affect potency; these alone can predispose 
to or precipitate sexual difficulties following 
prostatectomy. 

Anatomic relationships and probable mecha- 
nisms of surgical injury to parasympathetic 
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fibers in the perineum are cited. Technics are Ebert, C. E. et al. Tr. West. Sect. Am. Urol. A., 
described to avoid the participation of surgical 25: 173-176, 1958. 

trauma in such urinary and sexual dysfunction . 
as may occur after perineal prostatectomy. 
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End Result Study of a Series of Operations 
for Herniated Intervertebral Lumbar Discs 


FREDERICK S. WEBSTER, M.D. AND D. P. SMILEy, M.D., Lincoln, Nebraska 


From the Lincoln Orthopaedic Center, Lincoln, Nebraska. 
r this series of 200 operations for herniated 

lumbar discs an attempt was made to evalu- 
ate, insofar as was possible, the relative merits 
and results of surgery with and without bony 
stabilization. It was believed important to 
include only those patients who presented the 
acute symptoms and pathological findings of a 
definite herniated or extruded disc and in whom 
operation resulted in the early subsidence of the 
severe subjective complaints and objective 
findings. Fifty-four of the 200 patients had 
complete extrusion of the nuclear substance of 
the intervertebral disc. Thus, while the pa- 
tients included herein had the expected relief 
of the acute symptoms of pain in the back and 
legs following surgery, we questioned the long 
term result and the subsequent influence of disc 
herniation on the elements of the disc itself as 
well as the adjacent structures of the low back, 
and wondered whether or not the additional 
surgical procedure of stabilization was war- 
ranted at the time of the original exploration 
and excision of the disc. 

These patients were operated upon by us or 
our associates, with a smaller number being 
treated on the Orthopaedic Service of the 
Veterans Hospital, Lincoln, Nebraska. 

The follow-up period of the entire series 
ranged from two to ten years. Each patient had 
a complete trial of conservative management 
without relief prior to surgery. 

A total of 190 myelographic studies were 
made prior to surgery and, with the exception 
of seven patients who had equivocal myelo- 
graphic findings, x-ray changes were: well 
correlated with the pathologic findings at 
surgery. Of the seven, a pathologic condition of 
the disc was found at the lumbosacral level in 
five, and at the fourth level in two. This propor- 
tion would be anticipated because of the 


relative size of the canal as compared with the 
dural elements at that level. The total protein 
evaluation ranged from normal to as high as 
go mg. per cent. 

We have classified the results into four 
groups: excellent, good, fair and poor. Those 
classified as excellent had complete relief of 
pain in the back and legs, discarded all brace 
support, and returned to their previous occupa- 
tional duties. The majority of the patients in 
this series were engaged in the occupation of 
farming which, in itself, places considerable 
functional requirements upon the back. Those 
considered good results likewise obtained com- 
plete relief from their original complaints and 
returned to their previous occupational duties. 
However, they stated that they had occasional 
backaches, complained of some slight weakness 
in subsequent follow-up examinations and 
sometimes required brace support for heavy 
work, 

In our third category of fair were included 
those patients who had relief of their original 
pain and symptoms but had some intermittent 
mild aching of the legs. These patients required 
brace support for heavy labor. None of those 
in the first three categories, however, ever 
exhibited a recurrence of the acute objective 
findings of persistent severe muscle spasm of 
the back, and most had definite improvement of 
objective neurologic changes such as the loss or 
decrease of reflex activity, motor strength, etc., 
although at times there was a permanent loss 
of the Achilles response without significant 
residuals. 

The last group was listed as poor and con- 
sisted of those patients who felt their condition 
was no better than prior to surgery. It is 
interesting to note, however, that even they 
demonstrated some degree of early improve- 
ment from their original severe complaints. 
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TABLE I 
OPERATIVE RESULTS IN GROUP HAVING 
DISC EXCISION ONLY 


TABLE 
OPERATIVE RESULTS IN GROUP HAVING 
DISC EXCISION AND FUSION 


Level of 


ai Excellent| Good Fair 
Herniation 


70% 
16 (26 %) | 27 (44%) | 15 (24%) 
58% 
—_— 
11 (20%) | 21 (38%) | 20 (36% 


2 I 


| 


Of the total 200 patients in this series, 120 
had simple excision of the herniated disc only, 
while in eighty the disc was removed with 
additional fusion. Including both categories, 
the herniated disc was located at the L3 level 
in 2 per cent, at the L4 level in 44.5 per cent, 
and at the lumbosacral level in 53.5 per cent. 
Of those undergoing excision of the disc only, 
sixty-two herniations were found to be at the 
lumbosacral level, fifty-five at the L4 level, and 
three at the third lumbar level. Of this group, 
twenty-nine had excellent results and forty- 
nine had good results, while thirty-five were 
fair. There were only seven listed as poor. 
(Table 1.) A slightly higher percentage of pa- 
tients with herniated discs at the lumbosacral 
level had a better result than those with 
herniation at the L4-5 level.” However, two 
patients with herniated discs at the third 
lumbar level had excellent results. In general, 
the results were more favorable at the lumbo- 
sacral level than at the fourth level. There were 
not enough herniations at the third lumbar 
level for statistical comparison. 

In the group of patients undergoing removal 
of the disc with fusion, forty-five had lesions at 
the lumbosacral level. In twenty-eight of these 
fusion was effected from the fourth lumbar 
vertebra to the sacrum inclusive, and in 
seventeen the single-level fusion was done from 
the fifth lumbar vertebra to the sacrum. (Table 
u.) Fifty-three per cent of the lumbosacral disc 
herniations with fusion classified as excellent 
results included only the lumbosacral level, 
while 43 per cent extended into the fourth 
lumbar vertebra. Although the statistics re- 
vealed a relatively higher percentage of good 
and excellent results with single-level fusion, 
the over-all satisfactory results were slightly 
better with longer fusion so that statistically, 
at least, one could not stress the relative values 


Site of Fusion | Excellent| Good Fair 


88% 
8 (47%) | 7 (41%) 
79 % 


12 (43%) | 10 (36%) | 5 (18%) 


% 


9 (27%) 


of shorter or longer fusion. However, with the 
increased risk of pseudarthrosis, one might be 
inclined to limit stabilization to the one level 
when a disc is found at the lumbosacral space. 
When a lesion was found at the L4 level, fusion 
included the fourth lumbar vertebrae and the 
sacrum, with the exception of one instance 
when fusion was limited to the fourth and fifth 
lumbar interspaces. There was a total of thirty- 
four cases in which the disc was found in this 
position. Statistical results here were compara- 
ble to the results obtained at the lumbosacral 
space. Only one fusion included the third 
lumbar interspace for a disc between L3 and L4, 
and although this patient exhibited pseudar- 
throsis, the result was listed as fair since the 
patient was satisfied with the outcome and was 
doing heavy labor but used a brace support. 
He did not desire refusion. 

Percentagewise, 65 per cent of patients with 
disc removal only had good or excellent results, 
while 80 per cent with disc removal and fusion 
revealed good or excellent results. (Table 111.) 
This statistical difference of 15 per cent corre- 


TABLE Ul 
TOTAL STATISTICS FOR BOTH GROUPS 


Excel- Good Fair Poor 


Procedure 
lent 


80% 
— 
37 (46 %)|27 (34 %)|11 5 (6%) 


5% 


Disc excision 
with fusion..... 


Disc excision only .|29 (24 %)|49 (41 %)|35 (20%)| 7 (6%) 
71% 


66 (33 %)|76 (38 %)|46 (23 %)|12 (6%) 


| | 
Ls: 
4 62 (12%) 
(6%) | | | 
3 55 | I 28 q 
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sponds to other recorded statistics with refer- 
ence to disc surgery with and without fusion. 
Those listed with excellent results, however, 
showed a greater degree of variation, being 
24 per cent in the group having disc excision 
only and 46 per cent in those having disc 
removal and fusion. 

Grouping all satisfactory results, including 
the excellent, good and fair, both groups 
showed 94 per cent improvement and both 
exhibited 6 per cent poor results. Thus, it 
would appear that either procedure would give 
essentially an equal degree of satisfactory 
result. However, in the degree of response over 
a moderately long follow-up period those with 
fusion were superior. 

The one case of disc herniation at the third 
lumbar level with fusion resulted in a pseudar- 
throsis between the third and fourth lumbar 
vertebrae. Of the other three patients without 
fusion at this level, two had an excellent result 
and one a good result. Therefore, it would seem 
that fusion should not be performed because of 
the possibility of the additional risk of 
pseudarthrosis. 

Pseudarthrosis through the bone graft was 
radiologically demonstrated in seven patients 
in this series, for a total of approximately 9 per 
cent among eighty who had fusion. In addition 
to the pseudarthrosis occurring between the 
third and fourth level, as mentioned previously, 
there were six other instances, all of which 
occurred in two-level fusions: two for discs at 
the lumbosacral level and four for discs at the 
fourth lumbar level. 

One of these patients showed a line of pseu- 
darthrosis at the lumbosacral level. In the 
other instances of pseudartheosis, the defects 
were between the fourth and fifth lumbar levels. 
It is possible that there were other patients 
with pseudarthrosis which was not demon- 
strated on x-ray and caused minimal complaint. 
We have utilized both anteroposterior and 
lateral bending films in addition to oblique 
films of the fusion areas in follow-up checks for 
bony stabilization. In our experience, lateral 
bending films were more apt to demonstrate 
motion than the anteroposterior ones. In view 
of the absence of demonstrable pseudarthrosis 
in one-level fusions, one would further believe 
that the more extensive stabilization should 
not be carried out for lesions occurring at the 
lumbosacral area unless degenerative disc 
changes are evident at the level above. Two of 


. the seven patients were reoperated upon and 


demonstrated some definite improvement with 
complete bony stabilization. The remainder did 
not desire re-exploration. 

Of the 120 patients having disc operations 
without fusion, three were subsequently fused 
because of continued complaint. Two of these 
herniations were at the lumbosacral level and 
one at the fourth lumbar level. Two of the 
fusions extended from the fourth lumbar 
vertebra to the sacrum and one extended over 
the lumbosacral area. At the time of original 
surgery all three of these patients exhibited 
completely extruded nuclear material. Two 
had a mild structural scoliosis. While all were 
improved, one showed an excellent final 
follow-up result. 

There were two cases of recurrent discs in 
this series, one at the fourth lumbar level above 
a lumbosacral fusion four years postoperatively 
and the second at the same level (lumbosacral) 
which originally was not fused. This was 
stabilized at the second operation. Although 
there is a chance of recurrence of herniation 
above the level of a single fusion, this is less 
likely than the complication percentage of a 
longer fusion for a lumbosacral lesion. 

The appearance of narrowing of the disc 
space radiologically did not appear to be of 
direct diagnostic significance, as in several 
cases rupture of the disc occurred at the level 
above that of rather marked lumbosacral 
narrowing. (Fig. 1.) Although this did not 
always demonstrate a direct correlation with 
the follow-up results, it is significant of degen- 
erative changes which can exert local influence 
on the back and which can be prevented by 
stabilization. It should be noted, however, that 
some of these patients did not show evidence of 
disc collapse as long as ten years postopera- 
tively. Some degenerative disc lesions were 
noted several years prior to eventual operation, 
and in these there was a demonstrable progres- 
sive narrowing of the disc space. 


COMMENTS 


There are difficulties in the final evaluation 
of any such series of cases as presented herein 
because of the requirements based on the 
subjective interpretation of the individual’s 
discomfort. The original selection of these 
cases, however, relied on objective criteria 
including the clinical findings of spasm, 
neurological change, etc., and, in all but ten, 
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Fic. 1. Radiologic narrowing of the lumbosacral space 
with extrusion of disc at the fourth lumbar levei. Al- 
though narrowing may not have diagnostic significance 
as to the localization of the herniated disc, fusion is 
indicated in this situation. 


supportive myelographic findings. Since disc 
degeneration and herniation is a result of a 
deteriorating process influenced by intrinsic 
and extrinsic trauma, one might expect that 
the degree of associated changes, such as 
osteophytic reaction and disc collapse, as evi- 
denced by roentgenologic findings, would be an 
important factor in determining the ultimate 
prognosis. Also, the age of the person by virtue 
of the same changes would be expected to play 
an important role. In the series reviewed 
herein, however, care was taken to review the 
degree of osteoarthritic change and the pres- 
ence of narrowing in order to try and correlate 
these changes with the ultimate result following 
surgery with or without fusion. 

Although osteoarthritic changes in general 
varied according to age, the average age of these 
two groups differed only by a span of two years. 
It was further found that in both those with 
fusion and without fusion, relatively similar 
degrees of degeneration, including osteophytic 
reaction and narrowing of joint space, did not 


predict to any degree of reliability the outcome 
according to the follow-up study of the patient. 
Likewise, there was generally no degree of 
variation in the amount of osteoarthritic 
change between the two groups. There was only 
a two-year average age difference between the 
two groups, and our original reason for selecting 
one procedure over the other was largely due to 
the future work requirements of the patient. 
That is, the majority of the patients who had 
fusion in addition to disc excision were those 
who were doing heavy physical labor, mainly 
farming. By the same token, the older patients 
generally were not subjected to this additional 
operative procedure, but the over-all age groups 
were similar enough so as not to make this a 
significant feature. 

It is also interesting to note that the average 
age of the patients having disc and fusion with 
excellent results was thirty-three years, while 
those having disc excision only with a similar 
excellent result averaged thirty-seven years ot 
age. However, in all categories the group with 
fusion was, on the average, only two years 
younger. Thus, age itself was not a determining 
factor here, insofar as results were concerned. 
Likewise, no correlation could be made as to the 
degree of osteophytic reaction in end results. 

Care was also taken to omit those patients 
who would receive compensation from any 
permanent or continuing disability. Narrowing 
of the intervertebral disc space, as evidenced 
on routine x-ray examination, was interpreted 
as a progressive degenerative process which 
demonstrated considerable variation in degree 
over a period of years. Progressive collapse of 
the intervertebral disc space over a period of 
time was noted in many instances during the 
course of the*ten-year follow-up, some changes 
being noted prior to operation and others 
following surgery in some of those without 
surgical stabilization. (Figs. 2 and 3.) Some, 
however, as long as ten years after simple disc 
excision, failed to show any collapse of the 
interspace. Also, the mere presence of a narrow 
interspace did not accurately localize the level 
of disc herniation, as in several instances 
collapse of the lumbosacral disc space was 
associated with herniation at the level above. 
This brings into consideration the factor of 
whether or not the degenerative changes at the 
lower level might result in rigidity of movement 
at that level, throwing greater stress on the one 
above and influencing disc herniation there. This 
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Fic. 2. Appearance of a progressive degenerative disc 
lesion at the lumbosacral level five years following 
simple removal. This man does heavy work and is 
classified as a good result without fusion. This is sug- 
gestive of possible future difficulties. 


would then lead to thoughts of the length of 
fusion following disc surgery, particularly if the 
herniation is at the lumbosacral level, and 
whether or not a single-level fusion would add 
stress to the disc space above. In our experience, 
there was only one patient who demonstrated a 
disc herniation above the level of single fusion. 
There was also one instance of a recurrent disc 
at the same level which had not been fused. 
In this series the length of fusion for hernia- 
tion at the Iumbosacral level showed only a 10 
per cent variation in good and excellent results 
in favor of a single-level fusion. Although there 
was one recurrent disc herniation above a 
single-level fusion in this area, the complication 
of pseudarthrosis was not demonstrated in any 
of those with only lumbosacral stabilization. 
While this complication was found in g per cent 
of the eighty patients who had fusion, it always 
developed in the longer fusions. Therefore, we 
believe that complications from pseudarthrosis 
are greater than the influence on the disc space 


Fic. 3. This illustrates progressive degeneration of the 
lumbosacral disc level over a period of five years. There 
was complete extrusion of the nucleus pulposus of the 
lumbosacral disc which was removed without fusion at 
initial surgery. Following excellent temporary response, 
there was recurrence of aching of the back and some 
pain in the legs without the previous objective clinical 
findings. Subsequent fusion was therefore effected over 
the lumbosacral level and rhizotomy was performed at 
the same time as there was no evidence of recurrent disc 
herniation or extrusion. There was some definite im- 
provement in subsequent follow-up examination. 


above a lumbosacral stabilization. The demon- 
strable presence of pseudarthrosis and the fact 
that there was the possibility of inaccurately 
demonstrating other instances in which it might 
be present makes this a complication of fusion 
of significant percentage. It does not, however, 
indicate a necessarily poor prognosis, since two 
of the seven patients in this series were re- 
operated upon with some improvement and 
complete bony union while the remainder pro- 
gressed well enough that they did not desire re- 
exploration. 


CONCLUSIONS 


1. Improvement with satisfactory results 
may be expected in all but a small percentage of 
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patients operated upon with or without fusion 
if a lesion requiring surgery is correctly 
diagnosed. Myelography is a highly accurate 
aid in this respect. 

2. Disc surgery with fusion generally gave 
superior long term results in this series of 200 
cases. 

3. Pseudarthrosis, as a complication of fusion, 
occurs in larger percentages in stabilizations 
of a greater extent than the lumbosacral level. 
Thus, fusion in patients with lumbosacral disc 
disorders should usually be limited to the single 
level. 
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EOPLASMS of the small intestine appear in- 
N frequently when compared with tumors 
involving other portions of the gastrointestinal 
tract. This fact is impressive when one realizes 
that the small bowel comprises approximately 
75 per cent of the length and perhaps over 
go per cent of the internal surface of the alli- 
mentary canal. This apparent immunity to 
tumor formation has been attributed to several 
factors: (1) the intestinal content is liquid and 
alkaline, (2) there is essentially no stasis in the 
small intestine, (3) the incidence of embryonal 
rests is very low, and (4) a specific protective 
hormonal or chemical factor may be present in 
the intestinal mucosa [1]. 

The relative incidence of the various types of 
tumors of the small bowel is difficult to deter- 
mine. When autopsy and clinical material are 
combined, benign lesions are more frequent 
than malignancies [2,4,10]. However, if only 
those patients with clinical evidence of disease 
are investigated, there is a significant pre- 
dominance of malignant tumors [2-5]. 

In spite of their rarity, these lesions occur 
with sufficient frequency to warrant considera- 
tion in the differential diagnosis of unexplained 
abdominal pain or gastrointestinal bleeding. 

The literature relating to tumors of the small 
intestine is extensive, and it hardly seems war- 
ranted to report small series of patients. How- 
ever, on close inspection of the majority of 
reports it is apparent that the method of docu- 
menting cases is varied, and one has difficulty 
in making a survey study in the hope of evolv- 
ing the natural history of the various types of 
lesions of the small bowel found clinically. It is 
for this reason that we have undertaken a re- 
view of the cases of neoplasms of the small 
bowel encountered at the University of Virginia 
Hospital during the past twenty-five years. It 
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is hoped that by recording the protocols of the 
cases in sufficient detail, these data may be 
useful in the compilation of a review study at 
some later date. (Tables 1 and 1.) 


UNIVERSITY OF VIRGINIA SERIES 


All cases of primary tumors of the small in- 
testine seen at the University of Virginia Hos- 
pital since 1932 were reviewed, and the micro- 
scopic sections of these lesions were re-examined 
by Dr. David Smith. Cases of tumors found 
incidentally at surgery or autopsy were ex- 
cluded. Six cases were eliminated because of 
inadequate histologic data. Those lesions which 
were primary in the ampulla of Vater, having 
their origin from duodenal mucosa, common 
duct mucosa or pancreas, were excluded be- 
cause, in our opinion, these tumors are not 
germane to the subject of tumors of the small 
intestine. Twenty-two tumors primary in the 
small intestine were considered suitable for 
this study and have been divided into a malig- 
nant and a benign group with subclassifications 
as noted in Table m1. 

The predilection of specific tumors to various 
segments of the intestine can be noted in col- 
lected reports. Cameron observed that in 
200 cases of carcinoma of the jejuno-ileum, the 
lesion appeared in the proximal jejunum in 
40 per cent, the distal ileum in 28 per cent and 
in the intervening segment in 32 per cent [6]. 
Lymphosarcomas [7] and argentaffin tumors [8] 
occur more frequently in the ileum, while leio- 
myomas and leiomyosarcomas [9] have a 
more even distribution throughout the small 
intestine. 

The most characteristic symptom in both the 
benign and malignant group is para-umbilical 
pain, and this was true of 75 per cent of the 
cases in our series. Acute obstruction occurred 
in four of the twenty-two cases, while symptoms 
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TABLE I 


MALIGNANT TUMORS OF THE SMALL BOWEL 


Case | 
No. | 


Age 

(yr.), 

Race 
and Sex 


Symptoms and Physical 
Findings 


Operative Findings 


Procedure Follow-up Study 


1 |69,W,M | Abdominal pain and alter- | Tumor mass in mid-ileum, | Segmental resection, 


nating constipation and 
diarrhea for 2 mo.; 5 cm. 
hard mass in right upper 
quadrant for 2 wk. 


2 
| lower quadrant for 4 mo., 
confirmed on physical ex- 
amination 


Cramping pain in right} 


Reticulum Cell Sarcoma (Two Cases) 


invading mesentery 


Patient died 8 yr. 
postoperatively of 
heart disease 


end-to-end anasto- 
mosis 


Tumor of terminal ileum 


| Resection of terminal | 


| cending colon; ileo- | 


Patient died 3 days 
| postoperatively of 
| pulmonary em- 
transverse colostomy | bolus 


ileum, cecum, as- 


Adenocarcinoma (Five Cases) 


3 |65,W,F | Cramping abdominal pain, | Tumor arising from termi- | 


alternating constipation 
and diarrhea, 10 pound 
weight loss for 8 mo.; 
bright blood in stools; dis- 
tended tympanitic abdo- | 
men, 12 cm. narrowed sig-| 
moid on barium enema; | 
stool, 2 plus benzidine- | 
| positive 


49,N,M | Epigastric fullness with oc- 
| casional nausea and vom- 
iting for 4 yr.; ‘persistent 
vomiting for 1 wk.; gas- 
trointestinal series showed 

| jejunal obstruction 


53,W,F | Abdominal distention, 
nausea and vomiting; free | 


fluid in peritoneal cavity 
| 


| Cramping pain in right | 
| lower quadrant, disten- | 


tion, nausea and vomiting} 
for 1 mo.; temperature, | 
IOI°F, 


41,W,F | Dull pain in paraumbilical | 
region radiating to back | 
and easy fatigability for | 
3 yr.; 6 by 8 cm. firm, | 
movable mass in left 
upper quadrant; hemato- | 

crit, 22%; stool, 4 plus for | 

blood; gastrointestinal 
series showed carcinoma | 

of jejunum (Fig. 1) 


nal ileum filling cul-de-sac 


Resection of terminal | Patient died 8 mo. 
ileum, ileotransverse | postoperatively 
colostomy 


Tumor of proximal jeju- 
num at ligament of Treitz, 
metastasis 


Patient died on 
sixth postopera- 
tive day 


Palliative gastro- 
jejunostomy 


None; autopsy showed car- 
cinoma of proximal jeju- 
num with complete ob- 
struction, perforation, 
localized peritonitis, 
Laennec’s cirrhosis 


Patient died on 
thirteenth post- 
operative day 


Papillary carcinoma of in- 
traluminal, proximal 
ileum with almost com- 
plete obstruction 


Segmental resection, 
end-to-end anasto- 
mosis 


Tumor of proximal jeju- 
num extending retroperi- 
toneally to involve major 
vessels 


Patient died 2 mo. 
postoperatively 


Palliative jejuno- 
jejunostomy and 
jejunotransverse 
colostomy 


—— | 
— | 
| | 
| 
| | | | 
| | | 
| 
| | 
7 | | | 
| | | 
| | 
| | | 
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TABLE 1 (Continued) 
MALIGNANT TUMORS OF THE SMALL BOWEL 


Age | 
and Sex 


Procedure Follow-up Study 


Carcinoids (Four Cases) 


Epigastric pain and vomit- | Ulcer in first portion of duo-| Subtotal gastrectomy | Exploration 4 yr. 
ing, tenderness in right| denum later for ulcer re- 
upper quadrant for 3 mo.; vealed no metas- 
gastrointestinal series tasis 
showed questionable duo- 
denal ulcer 


45,W,M | Cramping epigastric pain | Papillary lesion (0.75 cm.) | Excision of lesion with} Patient well 6 mo. 
and sensation of reduced | on wall of first portion of | button of adjacent | postoperatively 
stomach capacity for 4| duodenum duodenal wall 
mo.; gastrointestinal 
series showed polypoid 
mass in base of duodenal 


bulb 


61,W,M | Intermittent episodes of | Large mass at jejunoileal | Ileum resected except | Patient well 7 mo. 
abdominal distention for} junction invading large} for distal 3 cm., end-| postoperatively 

2 yr.; visible and palpable | segment of mesentery to-end anastomosis 
peristalsis in left upper (tumor left) 
quadrant; film of kidney, 
ureter and bladder showed 
chronic small bowel ob- 
struction (Fig. 2) 


Mass appearing intermit- | Tumor arising from mid- | Palliative side-to-side | Patient died 3 mo. 
tently in left lower quad-| ileum, serosa puckered,| anastomosis postoperatively 
rant and 6 cm. mass in| metastases to mesentery 
left paraumbilical region | and liver 
for 8 mo. 


Leiomyosarcoma (Two Cases) 


50,W,M | Right paraumbilical pain, | Tumor mass in distal jeju- | Resection of involved 
constipation, weakness, num attached to pelvic} jejunum and perito- 
weight loss for 18 mo.;| peritoneum neum, inadequate 
hematocrit, 28%; stools, margin 

4 plus for blood; gastro- 
intestinal series showed 
questionable duodenal 
deformity 


Intermittent abdominal No residual tumor 2 mo. | Re-exploration, 17. cm.| Patient well 5 yr. 
pain for 2 yr.; two large} following original proce- | segment of ileum re-| postoperatively 
extraluminal tumors re-| dure moved at previous 
moved from bowel wall site of tumor 
elsewhere 


Continued on following page 


No. | 

8 | 47,W,F | 

| | 

| | 

: | | 

| | | 

i | 

| 

é 

| 

| 

‘ 11 |34,W,F | 

13 | 53,W,F | 

| | 
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TABLE 1 (Continued) 
MALIGNANT TUMORS OF THE SMALL BOWEL 


Case| (yr.), 
No. Race 
and Sex 


Symptoms and Physical 
Findings 


Operative Findings 


| 


Procedure Follow-up Study 


Lympbosarcoma (Two Cases) 


14 |45,W,M | Cramping abdominal pain | Segment (5 cm.) of jeju-| Segmental resection, | Recurrence 6 yr. 


with intermittent consti- 
pation and diarrhea for 
1 yr.; small bowel study 
suggested tumor 


num thickened to diame- 
ter of 4 cm.; metastasis 
to regional nodes 


end-to-end anasto- 
mosis 


postoperatively 


| 
Recurrence of obstructive | Lesion similar to primary 


symptoms 


Segmental resection, | Patient well 5 yr. 
end-to-end anasto- postoperatively 
mosis, subsequent 
x-ray therapy 


right lower quadrant for 
4 days; 8 cm. firm mass 


15 tenderness in | Mass (8 cm.) involving 
| entire circumference of 
terminal ileum 


Segmental resection, 
end-to-end anasto- 
mosis 


of intermittent partial obstruction were en- 
countered in over 50 per cent of the series. 
Melena, or acute gastrointestinal bleeding, was 
present in only three cases in this group. The 
most common change in bowel function was 
that of alternating constipation and diarrhea. 
The most frequent physical finding was a palpa- 


Fic. 1. Case 7. Gastrointestinal series demonstrates a 
filling defect in the proximal jejunum. A preoperative 
diagnosis of jejunal carcinoma was confirmed at 
operation. 


ble mass. Physical findings other than those 
associated with some degree of obstruction of 
the small bowel were rare and non-specific 
when present. Anemia was present in five cases, 
i.e., hemoglobin was 11 gm. per cent or less; the 
stool contained blood in six cases. 

The x-ray findings were confirmatory or sug- 
gestive of the correct diagnosis in eight cases. 
In retrospect, there were x-ray findings in two 
additional cases which should have suggested 
the correct diagnosis of neoplasm of the small 
bowel. 


tumor involving the jejunum. Notice the well formed 
acini with uniformity of nuclear staining. There is no 
cellular pleomorphism or evidence of malignancy. 


| | 
| | | 
| | 
| i 

ee Fic. 2. Case 10. Microscopic appearance of a carcinoid 
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TABLE II 


BENIGN TUMORS OF THE SMALL BOWEL 


Age 
Race 
and Sex 


Case 
No. 


Symptoms and Physical 
Findings 


Operative Findings 


Procedure 


Follow-up Study 


Fibroma (Two Cases) 


55,W,M 


Para-umbilical pain for 
6 yr.; mass in right lower 
quadrant 


Firm white tumor (6 cm.) 
mass arising from 
terminal ileum 


Local excision 


Patient asympto- 
matic for 9 yr. 


72,N,M 


Abdominal pain, nausea 
and vomiting for 2 days; 
mass in left upper quad- 
rant 


Large tumor mass arising 
from wall of ileum 


Segmental resection, 
end-to-end anasto- 
mosis 


None 


Lipoma (One Case) 


82,W,M 


Nausea and vomiting, deep 
jaundice for 11 mo.; gas- 
trointestinal series showed 
3 cm. polypoid mass in 
duodenum 


Reticulosarcomas of liver 
previously diagnosed by 
peripheral node biopsy; 
lipoma, first portion of 
duodenum 


Local excision 


Leiomyoma (Two Cases) 


Weight loss, weakness and 
anemia for 1 mo.; barium 
enema showed filling de- 
fect of cecum (Fig. 3) 


Tumor (4 cm.) arising from 
antimesenteric border on 
broad pedicle 


Segmental resection, 
end-to-end anasto- 
mosis 


Patient well 2 yr. 
postoperatively 


Cramping abdominal pain, 
distended abdomen for 3 
days; gastrointestinal se- 
ries showed questionable 
small bowel tumor 


Intussusception at region 
of jejunum by polypoid 
tumor mass 


Resection of intussus- 
ception of jejunal 
segment including 
tumor, end-to-end 
anastomosis 


Adenoma (One Case) 


21 | 29,W,F 


Abdominal pain for 24 hr. 
with distention 


Intraluminal adenomatous 
polyp 


Segmental resection, 
end-to-end anasto- 
mosis 


Neurilemmoma (One Case) 


Intermittent tarry stools 
for 18 mo.; 4 plus blood in 
stools, anemia (hemoglo- 
bin, 45 mg. %); x-ray of 
small bowel showed ques- 
tionable jejunal tumor 


Tumor mass (3 by 4 cm.) 
extending both intra- and 
extraluminally with ulcer- 
ation of overlying mucosa 


Segmental resection, 
end-to-end anasto- 
mosis 


Patient well 11 yr. 
postoperatively 
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Fic. 3. Case 19. Appearance at operation of a leiomyoma 
of the distal ileum. In spite of the extraluminal growth 
of this lesion, there was a history and laboratory evi- 
dence of significant intestinal bleeding in this patient. 


Surgical resection was accomplished in all of 
the benign group. Curative resection was per- 
formed in nine cases and palliative resection in 
five cases in the malignant group. Operation 
was refused by the remaining patient in the 
malignant group; the patient died, and posi- 
tive diagnosis was made at postmortem. In the 
operated group there were two hospital deaths, 
one from pulmonary embolus on the third post- 
operative day and one from advanced meta- 
static disease on the sixth postoperative day. 
All patients in the benign group survived with- 
out recurrent symptoms. In the malignant 
group three patients have survived five years or 
longer without recurrent disease, and two pa- 
tients have lived from one to four years without 
recurrence. 


COMMENTS 


These tumors, whether benign or malignant, 
produce symptoms dependent upon both the 
type of tumor present and its location. The 
majority of symptoms are related to disturb- 
ances in the orderly progression of the intestinal 
content. These may vary from mere irregulari- 
ties in peristalsic waves to complete obstruc- 
tion. Secondary anemia and local irritative 
phenomena of the lesion contribute to the 
symptomatology in a significant number of 
cases. 

The obstructive symptoms are produced in 
two ways. First, the acute symptoms of com- 
plete intestinal obstruction are the result of 
intussusception of the bowel, the tumor being 
the cause of the intussusception (Case 20). 
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TABLE III 


No. of 


Cases 


Benign 


Malignant 


Adenocarcinoma. . | 
Carcinoid | 
Leiomyosarcoma. . | 
Lymphosarcoma. . 
Reticulum cell sar- | 


Leiomyoma...... 
Adenoma........ 
Neurilemmoma .. 


Second, the symptoms of partial obstruction 
are caused by gradual compromise of the lumen 
of the bowel by encroachment of the tumor. 
This occurs less frequently and at first gives 
rise to vague intermittent symptoms (Cases 
7 and 17). Bleeding may be acute with exsan- 
guinating hemorrhage (Case 22) but usually is 
occult in nature and manifest by secondary 
anemia and weakness (Case 12). Gastrointesti- 
nal bleeding of undetermined origin should 
always suggest the possibility of the existence 
of a tumor of the small bowel, and appropriate 
studies should be instituted to substantiate or 
rule out this diagnosis. A leiomyoma or leiomyo- 
sarcoma is more likely to give rise to bleeding 
than are other tumors because of its tendency 
to undergo tissue necrosis with the development 
of an ulcer crater. On x-ray examination, this 
ulcer crater in the tumor is sometimes visualized 
as a diverticulum-like process. 

The symptoms arising from local irritability 
secondary to tumor are atypical and difficult 
to evaluate. Not infrequently the patient will 
have melena and relatively typical symptoms 
of an ulcer without satisfactory confirmatory 
roentgenological evidence of such a lesion. In 
these instances, as in patients with vague symp- 
toms suggestive of “chronic appendicitis,” dis- 
ease of the gallbladder or chronic pancreatitis, 
careful and adequate roentgenologic study of 
the small bowel may lead to a positive diagnosis 
at an early stage of the tumor (Case 14). 

The majority of these tumors are overlooked 
in the course of routine examination of the 
gastrointestinal tract. In recent years the 
roentgenologist has intensified his interest in 
this group of lesions and, as a result, there has 
been an increase in preoperative diagnosis by 
roentgenology. The x-ray studies must be made 
specifically for study of the small bowel. Scout 
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films of the abdomen, with the patient both in 
recumbent and upright positions, should be a 
preliminary to the visualization of the small 
bowel by opaque material. The cardinal roent- 
genological findings consist of the following: (1) 
dilatation proximal to an area of constriction, 
(2) a filling defect or loss of the normal mucosal 
pattern, (3) delayed passage of the barium meal 
(longer than eight hours) through the intestinal 
tract, and (4) disturbance of motility resulting 
in segmentation of the barium in the small 
bowel. 

Symptoms of the gastrointestinal tract such 
as those related herein should strongly suggest 
the possibility of tumor of the small bowel. 
Definitive x-ray studies should offer reliable 
diagnostic confirmation, and resection of the 
tumor by a liberal margin in most instances 
with early detection will offer a curative result. 


SUMMARY 


Twenty-two cases of tumors of the small 
bowel treated at the University of Virginia 
Hospital over a twenty-six-year period are 
reviewed. The primary purpose of this effort is 
to record in chart form the pertinent data con- 
cerning these cases so that large clinical reviews 


in-the future might utilize them in compiling 
statistical conclusions. 

A brief summary of the findings in these 
cases is presented. 
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the variety of arterial grafts which 
have proved suitable experimentally and 
clinically, a completely satisfactory venous sub- 
stitute is not available. Venous grafts are de- 
sirable clinically for large veins involved by 
obstruction, neoplastic invasion, congenital 
anomalies and extensive laceration. Sporadic 
reports of successful clinical grafting procedures 
for large veins appear [10,12,16,17], but fre- 
quently, the period of postoperative observa- 
tion is short and the patency of the grafts is 
assumed from clinical appearance of the 
patient. 

Numerous factors may be responsible for the 
failure of venous grafts, including low pressure, 
low flow, operative trauma, reaction of the host 
to homologous and synthetic substitutes, and 
lack of rigidity of the graft. The present series 
of experiments was designed to evaluate the in- 
fluence of the type of venous graft on the inci- 
dence of thrombosis in the canine inferior vena 
cava. Under standard conditions an infrarenal 
portion of the inferior vena cava was resected 
and replaced by autogenous aorta, a crimped 
dacron ‘graft or a tube fashioned from autog- 
enous peritoneum. As a control, in another 
group of dogs, a segment of the inferior vena 
cava was resected and then anastomosed in its 
previous position. 


METHODS 


Mongrel dogs weighing from 6 to 15 kg. were 
used. Anesthesia was induced by the adminis- 
tration of pentobarbital in standard veterinary 
dosage. All operations were performed with 
sterile technic. The abdomen was entered 
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through a right rectus incision. Following appli- 
cation of atraumatic clamps, a 3 to 4 cm. seg- 
ment of inferior vena cava was excised. The 
venous anastomoses in all animals were per- 
formed similarly. After the placement of stay 
sutures halfway about the circumference, the 
anastomosis was completed with an over-and- 
over continuous suture of No. 5-0 silk. With 
the exercise of care, significant stenosis did not 
occur at the suture line. Penicillin and strepto- 
mycin were administered for the first three 
postoperative days. Vena cavograms through 
the femoral veins using 70 per cent Urokon® 
were performed at three week intervals until 
complete occlusion of the graft was demon- 
strated. Autopsy was performed in all animals 
to examine the grafts. 

In the eight dogs comprising group 1, a 
3 to 4 cm. segment of the inferior vena cava 
was excised, the segment reversed in direction 
and anastomoses to the proximal and distal 
ends of the vena cava performed. In eight dogs 
in group 11 the excised segment of inferior vena 
cava was replaced by a similar length of crimped 
dacron tube approximately 9 mm. in diameter. 
(Fig. 1.) Group 111 consisted of eight dogs in 
which the resected segment of inferior vena 
cava was replaced by a tube of autogenous 
peritoneum. (Fig. 2.) A rectangle of parietal 
peritoneum was excised from the abdominal 
wall and fashioned into a tube, with the serous 
surface inward, about a piece of glass tubing 
of appropriate size The opposing edges of the 
peritoneum were sutured with a continuous 
suture of No. 5-0 silk after the peritoneum had 
been trimmed to the approximate size of the 
vena cava. The peritoneal tube was then anas- 
tomosed into the inferior vena cava. In the six 
dogs of group tv, similar lengths of adjacent 
inferior vena cava and abdominal aorta were 
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Fic. 1. Crimped dacron graft anastomosed into infra- 
renal inferior vena cava. 


excised. The excised aortic segment was then 
anastomosed into the vena cava and the vena 
caval segment into the aorta. In most instances 
the aortic segment was slightly smaller in 
diameter than the vena caval segment. 


RESULTS 


Five animals did not survive operation, usu- 
ally due to anesthetic errors, and these were 
excluded from further consideration. The 
method of suture anastomosis proved satisfac- 
tory and produced little constriction at the 
suture line. After completion of the anastomoses 
and removal of the clamps there was little 
bleeding from any of the grafts, and blood flow 
appeared to be satisfactory at the conclusion 
of the operative procedure. Peripheral edema 
was not apparent in any animal postopera- 
tively although the anterior abdominal veins 
frequently became prominent after thrombosis 
of the graft. 

In no instance did a graft remain patent 
longer than four months. (Table 1.) When 
a graft was patent three weeks postopera- 
tively, serial venograms demonstrated a grad- 
ual constriction of the graft until ultimate 
thrombosis occurred. Coincident with throm- 
bosis of the graft, an extensive collateral system 
(Fig. 3) developed which was of sufficient 
magnitude to prevent the occurrence of edema 
in the hind quarters. The longest period of 
patency, fifteen weeks, was in a control vena 
caval anastomosis. (Fig. 4.) The autogenous 
venous grafts of the aorta in the dogs of group 
1v all remained patent as evidenced by the 
presence of femoral pulses and examination at 
autopsy 
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Fic. 2. Tube of autogenous peritoneum used to replace 
segment of inferior vena cava. 


TABLE I 


No. of Grafts 
Patent at: 


Group and No. in Group 


3 Wk. | 6 Wk. | 4 Mo. 


Group 1—control inferior vena 
caval anastomosis (8) 

Group 11—dacron graft (8) 

Group 1I—autogenous perito- 
neal graft (8) 

Group 1v—autogenous aortic 


graft (6) 


The findings at autopsy were fairly un‘form 
and consisted of occlusion of the graft by peri- 
vascular constriction of fibrous tissue at the 
area of grafting. Usually there was a small 
thrombus extending the length of the graft. 
The dacron grafts were collapsed and wrinkled 
while the other grafts tended to be incorporated 
into the fibrous tissue. 


COMMENTS 


Various materials have been used experi- 
mentally as venous grafts by different investi- 
gators with divergent results. Included in 
various studies were arterial and venous auto- 
grafts [5,14] and homografts [6,9]; autogenous 
pericardial grafts [zz]; nylon [2], dacron [6], 
polyvinyl [11], amylon [15], silicone rubber [75], 
orlon [2], teflon [2] and lucite tubes with a vein 
lining [7]. Ultimate thrombosis occurred in 
most grafts if the period of observation was 
sufficiently long. The most remarkable success 
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Fic. 3. Vena cavogram demonstrating collateral circula- 
tion around a thrombosed dacron graft in inferior 
vena cava. 


has been achieved by Moore and Riberi [14] 
who reported that of thirty-three dogs with 
replacement of the superior vena cava by fresh 
autogenous thoracic aorta, patency of the graft 
was demonstrated in all for periods of one day 
to twelve months. This observation is in strik- 
ing variance with the findings in the present 
series in which fresh aortic autografts had no 
significant advantage over other types of grafts. 

Autogenous grafts possess many theoretical 
virtues. An attempt was made to assess the 
value of various autogenous grafts in the vena 
cava in the present study. A tube of autogenous 
peritoneum, autogenous aorca and autogenous 
vena cava were anastomosed into the inferior 
vena cava. None of these grafts remained 
patent for long terms. The striking difference 
between autogenous grafts in the arterial and 
venous systems was demonstrated by simul- 
taneous grafting of the abdominal aorta with 
an autogenous vein and the inferior vena cava 
with autogenous aorta. Despite the fact that 
both grafts were presumably affected by the 
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Fic. 4. Vena cavogram twelve weeks after control 
anastomosis of segment of inferior vena cava. Early 
narrowing at the anastomotic lines is occurring. 


same factors other than flow and pressure, 
the grafts in the aorta uniformly remained 
patent while those in the vena cava uniformly 
thrombosed. 

The importance of pressure in maintaining 
the patency of venous grafts was ingeniously 
evaluated by Bryant and his associates [2]. 
Nylon grafts in the inferior vena cava became 
occluded in all animals. However, when an 
arteriovenous fistula was created proximal to 
a nylon graft in the femoral vein, 75 per cent 
of the grafts remained patent. When the arte- 
riovenous fistula was created distal to the 
nylon graft with a resultant lower pressure in 
the grafted area, all of the grafts thrombosed. 
This provides additional evidence in support 
of the concept that intraluminal pressure is the 
most significant factor in assuring continued 
patency of venous grafts 

While the importance of precise technic in 
the performance of venous anastomoses is not 
denied, faulty technic probably does not ac- 
count for late thromboses in venous grafts. 
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Commonly the grafts are patent initially but 
undergo a gradual occlusion during a period 
of days to weeks. This results from contracting 
perivascular fibrous tissue which is unimpeded 
by the low venous pressure. 

Crimped dacron grafts [4] are more rigid 
than the vena cava and were used in this study 
in an attempt to prevent constriction by fibrous 
tissue. Progressive collapse and wrinkling of 
the dacron grafts eventually caused occlusion 
in all. Rigid lucite tubes with an autogenous 
venous lining have been used with partial 
success by Egdahl and his co-workers [7]. 
Lewis has recently reported the use of a teflon 
tube inside venous anastomoses [13]. While the 
anastomosis stayed open, scar tissue at either 
end caused occlusion. 

The high rate of success with autogenous 
aortic grafts reported by Moore and Riberi 
has not been duplicated in this study. The 
reason for this is not apparent unless it is 
related to the difference in size between the 
thoracic aortic grafts used by Moore and the 
abdominal aortic grafts used in this series. 
Similarly the 80 per cent success rate achieved 
by Bryant and co-workers using autogenous 
venous grafts has not been confirmed by Jones 
and associates [11], Deterling and Bhonslay 
[6], or the present series 

Little clinical experience with venous replace- 
ment is available at this time. Most of the 
reported cases have been evaluated too early 
in the postoperative period to warrant any 
conclusion about long term patency. Occa- 
sionally the patency of the graft is assumed 
from the patient’s clinical appearance which 
may lead to error. The difficulty in evaluating 
patency of a venous graft except by venogra- 
phy has been emphasized by Crawford and 
De Bakey [3]. Complete occlusion of an aortic 
homograft used to replace the inferior vena 
caval bifurcation was demonstrated by vena 
cavogram four months postoperatively despite 
the fact that there was no swelling of the legs 
or feet. 

In our opinion thrombosis of venous grafts 
is principally related to the low venous pressure. 
While early occlusion may be related to faulty 
technic, in most instances obliteration occurs 
due to a gradual and progressive constriction 
by perivascular scar tissue. In our experience 
this reaction is independent of the type of 
graft used and no one type of graft is clearly 
superior to another. This experience is further 


evidence of the limitations in replacing a 
venous segment with a graft for the purpose of 
maintaining normal venous flow. In considering 
the desirability of attempting inferior vena 
caval grafts below the level of the renal veins, 
it has been postulated that simple closure of 
the venous ends might be better than attempted 
replacement [3]. 


SUMMARY 


The feasibility of replacing the canine infe- 
rior vena cava with autogenous peritoneal 
tubes, dacron grafts and autogenous aorta was 
assessed. In another group of dogs a portion 
of the inferior vena cava was divided and anas- 
tomosed as a control. Regardless of the type 
of graft employed, thrombosis universally 
occurred within four months. No graft demon- 
strated clear superiority over the others. 
Thrombosis of the grafts appears to be due to 
occlusion by perivascular scar tissue. The 
factors of venous flow and pressure appear to be 
of more significance in determining continued 
patency of a venous graft than the type of graft 
employed. 
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Accidents kill twice as many preschool children as pneumonia, 
and nearly three times as many as cancer (Metropolitan Life 
Insurance Company). Currently, fatal accidents injthe United 
States take a toll each year of about 4,700 children past their 
infancy but not yet of school age. These deaths account for more 
than one-fourth of the total at ages one to four. This situation 
nevertheless represents a substantial improvement over that of a 


few years ago. 
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ye hernia represents the most common 
congenital lesion seen by the surgeon in in- 
fants and young children. It is now generally 
conceded that these hernias should be repaired 


TABLE I 
AGE AT WHICH HERNIA WAS FIRST NOTED IN 
SERIES OF 329 PEDIATRIC PATIENTS 


that in 175 instances (more than 53 per cent of 
the series) the hernia was apparent during the 
first year of life in this group of infants. As has 
been noted by all observers, the presenting 
hernia was most frequently seen on the right 
side. (Table 11.) The ratio of primary right- 
sided hernias to left-sided lesions was almost 


TABLE II 
LOCATION OF INGUINAL HERNIA IN SERIES OF 
329 PEDIATRIC PATIENTS 


No. of Cases 


Location No. of Cases | Per cent 


175 (53%) 


at once if the general condition of these small 
patients is satisfactory. 

There still is some discussion as to the ad- 
visability of exploring the opposite side when 
the presenting lesion is unilateral. In a previous 
report [3] our experience with routine explora- 
tion of the opposite side in a series of forty- 
eight infants under the age of three years was 
recorded. A second hernia was found in 52 per 
cent of these patients in whom no hernia on 
the opposite side could be demonstrated prior 
to exploration. This policy has been continued 
and our results in the over-all series of patients 
follow. We have cared for 329 private surgical 
patients with inguinal hernia, in the pediatric 
age group, in whom 433 hernias were found. 
Ninety per cent (296 patients) were males and 
10 per cent (thirty-three patients) were females. 

The age at which the hernia first made its 
appearance is listed in Table 1. It is noteworthy 


Presenting hernia, right side. . . 2.8 
Presenting hernia, left side... . 76 
Presenting hernia, bilateral... . 35 


3:1, while primary bilateral hernias were seen 
in only 10.7 per cent of the group. 

In the thirty-five patients with bilateral 
hernias, the lesions were apparent on the first 
pediatric examination in twenty-six instances, 
while in the remaining nine cases the second 
hernia was apparent when the infant was 
referred for surgical therapy. 

In this series, before a routine policy of ex- 
ploring the opposite side in patients under the 
age of three was adopted, a total of nineteen 
patients returned with the second hernia on the 
opposite side. In fourteen cases the primary 
hernia was right-sided and in five instances it 
was on the left. 

During the past five years we have explored 
the opposite side in the majority of routine 
herniorrhaphies for unilateral lesions in children 
under the age of three years. We do not follow 
this practice in premature infants, in the pres- 
ence of incarceration, if the anesthetic is not 
well tolerated, or in the presence of other pro- 
hibiting complications. 

Our experience in 108 blind explorations is 
listed in Table u1. These figures support our 
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TABLE III 
BLIND EXPLORATION OF OPPOSITE SIDE IN SERIES OF 108 PATIENTS WITH SINGLE PRIMARY HERNIA 


No. of | 
| Per cent 


Primary hernia, right side... . 
Hernia found on left side 


| No. of | 
| Per cent 
Cases | 


Primary hernia, left side are 
Hernia found on right side 69.6 
Hernia not found on right side...... | 30.4 


earlier contention that bilateral exploration is 
both justified and indicated. Hernias were 
found in the over-all group in 49.3 per cent on 
the opposite side when the primary lesion was 
right-sided and in 69.6 per cent when the initial 
lesion was on the left. 

It is well known that this frequency of bi- 
lateral lesions is not seen in adult patients with 
hernia nor is it seen in children in the older 
pediatric age groups above the age of six. This 
is evidence of the fact that the vaginal process 
is often incomplete in infancy and usually 
closes spontaneously or may remain patent for 
years without the development of a hernia. 

These children subjected to routine explora- 
tion of the opposite side were further analyzed 
by age groups to further clarify this observa- 
tion. (Table 1v.) In a portion of the series ana- 
lyzed from this standpoint, hernias were found 
on both sides in 72 per cent of the infants under 
six months of age; in 44 per cent in the group 
from six months to one year of age; in 50 per 
cent of those from one to three years; and in 
only 42 per cent of those from three to six 
years. It is again noted that if the primary 
hernia is left-sided there is almost twice the 
chance of finding a second hernia on the right 
side. 

The age at which these patients came to 
operation is listed in Table v. Thirty-eight per 


TABLE IV 
BLIND EXPLORATION OF OPPOSITE SIDE IN PATIENTS 
WITH SINGLE PRIMARY HERNIA: CLASSIFICATION 
BY AGE AT OPERATION 


Per cent of Cases with Hernia 


Age at Operation | Found on Opposite Side 
| 


Birth to 6 mo........ 


6moe—t2 
| 


cent of the entire group were operated upon 
during the first year of life and 62 per cent 
before the third year. 

Incarceration remains the most common 
complication of hernia in this age group, 
whereas strangulation rarely occurs. A total of 
thirty-one pediatric patients were admitted 
with incarceration, twenty being males and 
eleven females. Twenty-two, or over two-thirds 
of this group, were under the age of three 
months, and 84 per cent were under one year 
of age when admitted. No instance of strangu- 
lation was noted, the content of the hernial sac 
being ileum in seventeen instances, tube and 
ovary in eleven and cecum and appendix in one 
case. The mobility of the tube and ovary in 
the female child makes it especially prone to 
slide into a patent sac and it is, in our experi- 
ence, almost a constant occupant of an incar- 
cerated hernia in the female of this age group. 


TECHNIC 


In infants and children under the age of three 
years a small transverse incision projecting 
medially from the anterosuperior spine in the 
lower abdominal crease is routinely employed. 
Very fine instruments and delicate handling of 


TABLE v 
AGE OF 329 PEDIATRIC PATIENTS COMING TO 
OPERATION WITH INGUINAL HERNIA 


No. of Cases 


or 37 | 3 
Hernia not found on left side..... | 
1a) 
46 
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tissues are both essential for a successful proce- 
dure. The sac is identified and carefully freed 
to the internal ring where it is ligated, but we 
do not favor fixation at this point. Modified 
Ferguson repair using two fine catgut sutures 
completes the repair of the hernia, and the 
small incision is closed in layers with a sub- 
cuticular skin suture of No. 5-0 catgut. No 
dressings are employed but the skin incision is 
painted with compound tincture of benzoin or 
sprayed with aeroplast. Wound infection has 
been practically non-existent. 

CONCLUSIONS 

1. A series of 433 hernias occurring in 329 in- 
fants and young children are reviewed. 

2. In 53 per cent of the patients in this series 
the hernia made its appearance during the first 
year of life. 

3. Routine exploration of the opposite side 
with single primary hernia in pediatric patients 
under three years of age is advised if the general 
condition permits. 

4. Such routine exploration in this age group 
demonstrated a 55 per cent incidence of hernia 


on the opposite side, the figure being 49.3 per 
cent if the initial hernia is right-sided and 
69.6 per cent if the primary hernia is on the 
left side. 

5. Incarceration was the most common com- 
plication observed in infants with hernias, 
84 per cent of these infants being under .one 
year of age on admission. 

6. The surgical repair of inguinal hernia in 
infancy is a safe and practical procedure, and 
should be recommended as soon as the diagnosis 
is made. 


REFERENCES 


1. CrauseENn, E. G., Jake, R. J. and Bink.ey, F. M. 
Contralateral inguinal exploration of unilateral 
hernia in infants and children. Surgery, 44: 735- 
744, 1958. 

2. KigEsEWETTER, W. B. Early surgical correction of 
inguinal hernia in infancy and children. J. Dis. 
Child., 96: 362-367, 1958. 

3. McLaucuuin, C. W., Jr. and Kieacer, C. The 
management of inguinal hernia in infancy and 
early childhood. J. Dis. Child., 92: 266-271, 1956. 

4. Potts, W. J., Riker, W. L. and Lewis, J. E. The 
treatment of inguinal hernia in infants and chil- 
dren. Ann. Surg., 132: 566-567, 1950. 


NIA 
ent 
6 

4 
ent 

10n bd 
up, 
| of ; 
ted 
ind 
rds 
ree 3 
ear 
Bu- 
sac 
ind 
one 

in 

to 
ar- 
up. 
ree F 
ing 
the ; 
ed. 5 
of 
Ses 

47 


The Inhibition of Russell’s Viper Venom 
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chlorophyllin [1,2] and sodium- 
iron chlorophyllin [2] have the ability to 
inhibit the formation of fibrin clots when 
thrombin is added to fibrinogen. The water- 
soluble derivatives of sodium-copper chloro- 
phyllin also inhibit the clotting of human 
plasma by the coagulase of the Staphylococcus 
aureus [3]. Russell’s viper venom initiates a 
clotting reaction when it is added to recalcified 


plasma [4]. Since fibrinogen is protected from 
coagulant activity by chlorophyllin, it was 
natural to determine whether chlorophyllin 
would protect fibrinogen from the coagulant 
activity induced in recalcified human plasma 
by Russell’s viper venom. 

A mixture of a 0.01 per cent solution of 
Russell’s viper venom, Stypven,®* and a 1.0 per 
cent solution of anhydrous calcium chloride 
was made. A part of this mixture was added to 


* The Stypven was supplied by Burroughs Wellcome 
& Co., Inc., Tuckahoe, New York. 


TABLE I 
RESULTS WITH A 0.2 PER CENT SOLUTION OF THE WATER-SOLUBLE DERIVATIVES 
SODIUM-COPPER CHLOROPHYILLN 


| Milliliters of | Milliliters of | Milligrams of 
| Human | Chloro- Chloro- 
Plasma phyllin | phyllin 


Concentra- 
tion of 


Chlorophyllin 


Milliliters of | Time 
Stypven and 
Calcium 


Chloride | Hours 


a 


Milliliters of 
Distilled 


(%) Water 


Aw O 


OC 
On) 
NNNNF OO ° ° 


BOR = 60 


9 8 


| 


| 


AY COOH NWE 


| 


Nore: + = Solid clot present. 
+ = Loose clot present. 
— = Clot not present. 
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Inhibition of Russell’s Viper Venom by Sodium-Copper Chlorophyllin 


human plasma-and a 0.2 per cent solution 
of sodium-copper chlorophyllin.* (Table 1.) The 
results showed a critical level of sodium-copper 
chlorophyllin at which Russell’s viper venom 
was inhibited from clotting recalcified human 
plasma. 


COMMENTS 


Sodium-copper chlorophyllin is a water 
soluble salt which is derived from chlorophyll. 
A weak acid removes the magnesium in natu- 
rally occurring chlorophyll and replaces the 
metallic ion with hydrogen ion. Copper ion is 
then substituted for the hydrogen ion. A care- 
ful alkaline hydrolysis replaces the methyl 
ester group and the phytol ester group with 
sodium ions. Sodium-copper chlorophyllin has 
a molecular weight of 690. The salt is freely 
soluble in water and makes a dark green solu- 
tion. A 0.2 per cent solution has a pH of 7.38. 
The sodium-copper salt ionizes as the sodium 
ion and the copper chlorophyllin ion. 

The mechanism of the inhibition of the 
clotting of human plasma by Russell’s viper 
venom is not known. The chlorophyllin may 
unite with the unchanged fibrinogen or it may 
form a complex with the fibrin monomer which 
remains after thrombin acts upon fibrinogen to 
form the fibrin monomer and a fibrinopeptide. 
The way in which chlorophyllin is attached to 


* The sodium-copper chlorophyllin was supplied by 
the Rystan Company, Mount Vernon, New York. 


fibrinogen or the fibrin monomer is not known. 
Chlorophyllin may attach itself to the specific 
reactor site of thrombin on fibrinogen or to an 
adjacent receptor site and interfere with the 
binding of thrombin to fibrinogen by steric 
hindrance. Chlorophyllin is a large molecule 
and fibrinogen and fibrin monomer are much 
larger. All of these molecules offer extensive 
surfaces for attraction through van der Waals’ 
forces, hydrogen bonds and ionic bonds. 


SUMMARY 


The water soluble derivatives of sodium- 
copper chlorophyllin had the ability to inhibit 
the formation of fibrin clots when Russell’s 
viper venom was added to recalcified human 
plasma. An apparent stoichiometric relation- 
ship was present between the chlorophyllin and 
the fibrinogen in the human plasma. 
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From the Veterans Administration Hospital and tbe 
University of Texas Southwestern Medical School, Dallas, 
Texas. 

HE purpose of this study is to determine the 

feasibility of creating a continent and 
closed substitute bladder using a segment of 
ileum, and to observe its behavior, as well as 
any chemical disturbance which might be 
produced. 

A review of the many attempts to divert 
urine after removal of the urinary bladder indi- 
cates that the problem has never been com- 
pletely solved. To be entirely satisfactory, 
diversion must be cosmetically and functionally 
acceptable to the patient, with assurance that 
he will remain in chemical balance and not be 
subject to ureteral reflux or recurrent infections. 
Until this can be obtained, surgeons will be 
reluctant to urge patients to accept total cystec- 
tomy and other radical procedures when they 
are indicated. 


HISTORICAL REVIEW 


Tizzoni and Foggi [6], in 1888, made a sub- 
stitute bladder in two dogs by a two-stage 
procedure, first placing an isolated segment of 
small bowel between the urethra and skin sur- 
face, and implanting the ureters therein. The 
cutaneous opening was closed at a later date. 
These dogs were continent and voided once an 
hour some two months later. Although no 
chemical studies were made, they were appar- 
ently in good health. 

Sixty years later Rubin [4] successfully 
fashioned a substitute bladder from sigmoid in 
dogs. This was a one-stage procedure, implant- 
ing ureters and anastomosing one end of the 
sigmoid loop into the urethra, leaving the 
prostate. These dogs regained continence in one 
week, but there is late evidence that this type 
of substitute bladder dilates. 


American Journal of Surgery, Volume 99, January, 1960 


In 1912 Heitz-Boyer and Hovelacque [2] 
created a rectal bladder with a permanent 
diversionary colostomy, with the anus serving 
as a vesical sphincter. This has the advantages 
in that a colostomy is more easily controlled 
than a urine-draining ileostomy and there are 
lessened chances of infection as compared with 
simple ureterosigmoidostomy, but urinary con- 
tinence is obtained at the price of a colostomy. 

In 1950 Bricker [1] reported his excellent and 
now widely accepted urine-diverting, isolated- 
segment ileostomy, the technic of which is well 
known. It provides continuous diversion of 
urine, thus avoiding selective reabsorption of 
electrolytes. It drains freely and reflux prob- 
lems are minimal. A distinct advantage lies in 
the fact that the loop may be placed high above 
the pelvis where recurrence of carcinoma of the 
bladder is less likely to interfere with its func- 
tion. Mucous plugging is no problem. However, 
the Bricker procedure has the disadvantages 
of a continuously draining ileostomy with the 
necessity for some device for collection of urine, 
and ascending urinary infections appear to be 
rather frequent. 

The substitute bladder introduced by Shoe- 
maker and Grotzinger [5] attempts to solve the 
problem of mucous plugging by turning an iso- 
lated segment of ileum inside out so that the 
urine is in contact with serosa. The authors 
report good functional results but a high 
mortality rate and a high incidence of ureteral 
stricture. 

In 1956 Pyrah [3] reported three clinical cases 
of total cystectomy and substitution in which 
ileum was anastomosed to the urethra. Two 
were one-stage procedures; the third was done 
in two stages by a colleague and has not been 
followed up. Pyrah isolated approximately 
21 inches of distal ileum and anastomosed the 
urethra to the antemesenteric surface. The 
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Ileal Substitution for Continent Urinary Bladder 


Fic. 1. A, segment of ileum to be isolated. B, ureteral and urethral anastomosis. 
C, cutaneous opening of ileum closed extraperitoneally. 


ureters were implanted bluntly into the very 
distal and proximal ends of the loop. One of 
Pyrah’s patients died. The other is reported to 
be happy, and is continent in the daytime but 
not while asleep. He has no chemical imbalances. 


EXPERIMENTAL STUDY 


Our experimental operations on twenty dogs 
have included both single- and dual-stage 
operations, and a variety of methods of ureteral 
implantations. 

Operative Preparations. The animals were 
prepared for operation by administering Neo- 
thaladine® tablets, 2 gm. four times daily for 
three days, and 2 ounces of milk of magnesia 
forty-eight hours prior to surgery. For twenty- 
four hours prior to operation they had free 
access to water but no food. The animals were 
anesthetized with 2.5 per cent sodium Pento- 
thal® as a continuous intravenous drip. 

Technic of the One-Stage Procedure. A me- 
dian incision is made from the umbilicus to the 
symphysis pubis. In male animals the vas 
deferens is ligated to facilitate exposure of the 
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bladder. The terminal 4 or 5 inches of both 
ureters are isolated, taking care not to injure 
their parallel blood supply. The ureters are 
then divided at their entrance into the bladder. 
Small polyethylene tubes are placed temporar- 
ily in the ureters in order to divert urine during 
removal of the bladder. The bladder is removed, 
severing it at the level of the prostatic urethra 
in male animals but leaving the gland intact; 
in females, the urethra is transected just below 
the neck of the bladder. 

An isolated segment of ileum is obtained by 
transecting bowel and its mesentery to obtain 
a 12 inch loop, and then restoring continuity 
by end-to-end anastomosis. (Fig. 1, A.) After 
closure, this segment of bowel is irrigated with 
normal saline solution followed by the instilla- 
tion of 20 cc. of 1 per cent neomycin. Both ends 
are then closed using a fine continuous catgut 
suture for the mucosa and reinforcing this by 
inverting mattress sutures of cotton. 

Because of disappointing experiences with 
various types of tunneling operations, we have 
come to regard the technic of implantation of 
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Fic. 2. Postmortem retrograde pyelograms. 


the ureters as an exceedingly important part 
of the operation. Two 3 mm. stab wounds are 
made through the full thickness of the ileum 
and 1 cm. from the antemesenteric border. 
These incisions are placed 4 to 6 cm. on either 
side of the mid-point of the isolated segment. 
A 1.5 cm. incision is made in the long axis of 
the ileum on its antemesenteric border. This 
opening in the exact center of the loop will be 
used for the anastomosis of the urethra. (Fig. 
1, B.) The polyethylene tube previously placed 
in the left ureter is brought up to the ileal loop, 
and threaded through the left-hand stab wound 
and out through the larger antemesenteric in- 
cision. Four sutures of fine catgut on an Atrau- 
matic® needle are placed at equal distances 
around the circumference of the ureter, being 
passed from without inward through the ureter 
and then from within outward through the 
bowel. The polyethylene tubing serves as a 
splint, and care is taken to include not more 
than 2 mm. of tissue as the needle passes 
through ureter and bowel. These sutures are 
tied on the outside. Angulation of the ureter is 
then encouraged by anchoring it to the serosa 
of the bowel in a plane perpendicular to the 
axis of the latter. This is accomplished by 
placing superficial sutures of No. 6-o silk on an 
Atraumatic needle along both sides of the 
ureter for a distance of 2 to 3 cm. A similar 


technic is followed for the right ureteral anasto- 
mosjs. (Fig. 1, B.) The polyethylene tubes pro- 
truding from the central incision are threaded 
through the urethra and brought out the 
external meatus. They are removed after 
twenty-four hours. 

The urethra is anastomosed to the bowel with 
a two-layer technic. Just prior to completion 
of the anastomosis, a Foley catheter is placed 
down the urethra into the isolated segment and 
inflated with 2 cc. of water. 

Postoperative Care. After operation the dogs 
are wrapped in warm blankets and placed in 
recovery cages in a temperature-controlled 
room. They receive 200 to 1,000 cc. of 5 per 
cent glucose in Ringer’s lactate during surgery, 
and usually 1,000 cc. of 5 per cent glucose in 
distilled water during the first twenty-four 
hours after operation. These dogs are given 
300,000 units of procaine penicillin and 0.5 gm. 
of streptomycin. They are allowed to drink 
milk or water as desired after the first day, and 
resume their regular diet on the fourth day. 
The polyethylene tubes are removed from the 
ureters after twenty-four hours and the urethral 
catheter after one week. 

Technic of the Two-Stage Procedure. The 
two-stage procedure is essentially the same 
with these exceptions: (1) Instead of closing the 
distal end of the ileal segment, it is brought out 
as an ileostomy. (2) The polyethylene tubes 
are brought out through the ileostomy instead 
of through the urethra and removed at the end 
of the procedure. (3) No ureteral catheter is 
used to splint the anastomosis with the ileal 
segment. The second stage of the two-stage 
procedure consists of closure of the ileostomy 
extraperitoneally, thus completing the con- 
struction of the new bladder three to six weeks 
after the first stage. (Fig. 1, C.) 

Results: One-Stage Procedure. Five animals 
had various tunneling anastomoses and died of 
uremia following hydronephrosis due to stric- 
ture at the ureterosegment anastomosis. One 
received an overdose of sodium Pentothal dur- 
ing surgery; in another a prostatic abscess 
developed which perforated into the peritoneal 
cavity causing peritonitis and death; the last 
fatality was due to an intussusception of the 
proximal portion of the isolated loop, leading to 
perforation, peritonitis and death. 

Of the three dogs surviving the one-stage 
procedure, all had direct ureteral anastomosis 
as described in the surgical procedure. 
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TABLE I 
PRE- AND POSTOPERATIVE CHEMISTRIES* 


No. of | 


| Sodium | Potassium 
Dogs 


Blood Urea 
Nitrogen 


Carbon 
Dioxide Chloride 


Phosphorus | Creatinine 


Dogs Surviving One-Stage 


Procedure 


Preoperatively 
1 wk. 
2 wk. 
I mo. 
2 mo. 
3 mo. 


23 
2!I 
20 
24 
23 
24 


Dogs Surviving Two-Stage Procedure 


Preoperatively 
1 wk. 
2 wk. 

I mo. 
Ileostomy closed: 
1 wk. 

2 wk. 

I mo. 

2 mo. 

3 mo. 

7 mo. 


146 
148 
155 
146 


© oo 


144 
150 
148 
149 
151 
150 


21 
37 
38 
37 


30 
30 
27 
29 
31 
26 


109 
II! 
110 


109 


113 
III 
108 
109 
109 
109 


Dw Aw 
OH OD 


* Deviation from the above averages are very little, if any, in individual animals. 


Functional Results: One-Stage Procedure. By 
one week following the operation, voiding oc- 
curred every hour. No residual urine was ob- 
tained. No reflux could be demonstrated. 
Postmortem retrograde pyelograms following 
sacrifice revealed little to no dilation. (Fig. 2.) 
Excretory urograms were of little value because 
of the rapid emptying of dye into the bladder 
before concentration in the upper urinary tract 
was possible. However, of the three surviving 
dogs, excellent cystograms following excretory 
urograms were obtained in less than five min- 
utes. Chemistries remained within normal 
limits. (Table 1.) The discharge of mucus was 
enormous. Repeated irrigations to prevent ob- 
struction were required. Gross pathological 
examination following sacrifice revealed an 
abundance of mucus in the substitute bladder 
but no demonstrable dilation of the upper tract 
and ileal segment. 

Results: Two-Stage Procedure. Among. the 
nine animals undergoing the two-stage proce- 
dure, four deaths occurred, the causes of which 
were (1) acute pyelonephritis following repeated 
dilations of a stenosing external urethrotomy, 


resulting in death on the ninety-eighth post- 
operative day; (2) overdose of sodium pento- 
thal at surgery; (3) trauma following a dog 
fight on the eighty-fifth postoperative day; and 
(4) a prostatic abscess with perforation, peri- 
tonitis and death on the seventy-seventh post- 
operative day. 

Functional Results: Two-Stage Procedure. 
Prior to closure of the ileostomy, progressive 
stenosis of the ileostomy and simultaneous 
gradually increasing continent voiding per 
urethra were noted. A marked diminution in 
the output of mucus occurred from the third 
to the sixth week after completion of the first 
stage of the operation, whereupon the ileostomy 
was closed. Following closure very little subse- 
quent mucus was formed. Immediate con- 
tinent voiding every one to two hours was 
noted. Residual urine was not present. 

Combined Results: Eight Dogs, One- and Two- 
Stage Procedures. Cystometrograms on three 
animals revealed bladder capacities from 100 to 
120 cc. with forceful kick-off at these volumes. 
(Fig. 3.) Immediately following ureteral anasto- 
mosis there was sometimes an initial rise in 
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CYSTOMETROGRAM 


KICKOFF xy 


PRESSURE (cm/water) 


VOLUME (cc) 


Fic. 3. Cystometrogram of a surviving dog. 


blood urea nitrogen which eventually stabilized 
within normal limits. Cystograms revealed evi- 
dence of reflux on one side only in two dogs. 
(Fig. 4.) Immediate postmortem retrograde 
pyelograms revealed little if any dilation of the 
upper urinary tract. (Fig. 2.) There was no 
variation in the blood chemistry at the time of 
closure of the ileostomies. The only changes 
observed were those following ureteral anasto- 
mosis. (Table 1.) 


PATHOLOGY (TABLE I!) 


Gross Examination, One-Stage Procedure. 
There was no evidence of dilation of the ileum 
or the upper urinary tract. However, an 
abundance of mucus was noted within the 
lumen of the segment. 

Gross Examination, Two-Stage Procedure. 
There was no evidence of dilation of either the 
segment or upper urinary tract, and little to 
no debris could be found in the substitute 
bladder. The mucosa appeared thin and pale 
grey to pink in color. 

Microscopic Pathology. All ureters in both 
one- and two-stage procedures were normal 
and there was no stenosis. 

A total of six kidneys studied from survivors 
of the one-stage procedure revealed that two 
had moderate infiltration of the interstitial 
spaces with mononuclear cells; one had poly- 
nuclear cell infiltration and another had con- 
gestion of vascular components. 

Eight kidneys from survivors of the two- 
stage procedure were studied, and two were 


Fic. 4. Cystogram showing reflux up one ureter. 


found to have moderate infiltration of the 
interstitial spaces with mononuclear cells; 
another, slight necrosis of the papillae; and the 
last, fibrinoid necrosis of an occasional glomeru- 
lus. The remaining kidneys were normal. 

All substitute bladders appeared to be under- 
going a pathological change in a uniform man- 
ner. (Fig. 5.) Pseudomembranous-like necrosis 


Fic. 5. Section of artificial bladder showing intact base- 
ment membrane and pseudomembranous necrosis of 
the mucosa. 


60 
50 
30 
fe) 20 40 60 80 100 120 ee 
= ; = y 4 


Ileal Substitution for Continent Urinary Bladder 


TABLE II 


PATHOLOGICAL CHANGES OCCURRING IN THE URETERS, KIDNEY AND SUBSTITUTE BLADDER 
OF SURVIVING ANIMALS 


Dog No. | Right Ureter 


Left Ureter 


| 
Right Kidney 


Left Kidney 


New Bladder 


Histological Studies: One-Stage Operation 


Normal 


Normal 


Normal 


Normal 


Normal 


Normal 


Occasional infiltration of 
| mononuclear and poly- 
nuclear cells into inter- 
stitial spaces; slight di- 
lation of tubules 


Normal 


Normal 


Occasional infiltration of 
mononuclear and poly- 
nuclear cells into inter- 
stitial spaces 


Slight congestion of vas- 
cular components; no 
inflammation 

Normal 


Superficial necrosis of 
mucosa; numerical de- 
crease in number of 

| glands; basement mem- 
brane intact; no in- 
flammation 

Same changes as above 


Same changes as above, 
only much less severe 


Normal 


Normal 
Normal 


Normal 


| 
| 


| Normal 
| Normal 


Histological Studies: Two-Stage Operation 


| Moderate infiltration of 

| mononuclear cells in 
interstitial spaces; 
slight fibrinoid necrosis 
of occasional glomeruli 


Moderate infiltration of 
mononuclear cells in 
interstitial spaces; 
very slight necrosis of 
some papilli 


Not sacrificed, to be used in long term study 


| Normal 
| Normal 


Normal 
Normal 


Necrosis of mucosa; de- 
crease in number of 
glands; intact basement 
membrane; no inflam- 
mation 


Same as (1) 
Same as (1) and (3) 


Normal | Normal Normal 


Normal Same as (1), (3) and (4) 


with actual numerical diminution of glands 
was apparent. The basement membranes re- 
mained intact, and no submucosal inflamma- 
tory changes were demonstrable. The muscular 
layers were normal. 


TWO-STAGE PROCEDURE IN MAN 


On the basis of the preceding studies we felt 
justified in operating upon a thirty-eight year 
old white man who for ten years had progres- 
sive leukoplakia of the bladder with scattered 
islands of cystitis glandularis and a bladder 
capacity of approximately 30 to 40 cc. At the 
time of writing it is nine months after the two- 
stage operation. Mucous secretion is no prob- 
lem. His blood chemistry is normal. Pyelograms 
show minimal to no dilation, and cystograms 
show some reflux up the right but not the left 
ureter. His bladder capacity is 4 ounces and no 
residual urine is present. There is perfect con- 
tinence during the day but bed-wetting occurs 
once nightly. The details and long term study 
of this case will be reported at a later date. 
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COMMENTS AND CONCLUSIONS 


Realizing that these studies are short term 
ones and as yet incomplete, one of the eight 
surviving dogs and four animals freshly pre- 
pared by the two-stage procedure are being 
subjected to studies of long term survival, the 
results of which will be released at a later date. 

It is our belief that one of the most important 
technical aspects of this operation is the type of 
ureteral anastomosis employed. It is a direct 
end-to-side method with the ureter wrapped 
around and attached to the bowel wall along 
its undersurface for some distance. This creates 
a sphincteric action in that as the segment ex- 
pands with urine the ureter flattens, causing 
temporary occlusion so that reflux does not 
easily occur, and with contraction the long 
attachment of the ureter to the bowel surface 
tends to bend the ureter and again to prevent 
reflux. 

Another important aspect of the study is the 
apparent diminution of mucous secretion after 
urine has bathed the mucous membrane of the 
bowel for a period of time. The decreased 
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mucus might be explained on the basis of super- 
ficial pseudomembranous necrosis and actual 
decrease in secreting tissue, as noted in the 
histological study. An explanation for the 
necrosis cannot be offered except that the usual 
secretions bathing ileal mucosa are alkaline, 
and a shift of pH may be a factor. 

As pointed out, there is no essential differ- 
ence in the chemistries after completion of the 
first and second stages of the two-stage proce- 
dure, nor is there a difference in these chemis- 
tries and those obtained after the one-stage 
operation. The only changes which occur are 
those after the ureteral anastomosis, whether 
it be a one- or two-stage procedure. This is 
taken as evidence that there is little or no 
differential reabsorption between chlorides and 
sodium from the ileal segment. It further im- 
plies that changes which do occur are secondary 
to ureteral implants into the segment. 

The fact that these animals have voluntary 
control has caused us to postulate that sensory 
fibers in the urethra are stimulated as the 
intraluminal pressure of the segment rises. 
Impulses are then carried to the brain on sen- 
sory pathways where motor centers are stimu- 
lated, causing impulses to be carried down 
motor pathways to the external sphincter. This 
motor stimulus causes the sphincter to open, 
allowing the segment to empty by virtue of the 
fact that it is a smooth muscle, hollow viscus 
which when stretched will normally contract. 

The pathological changes in the segment are 
interesting to speculate upon. Apparently the 
necrosis and decrease in the number of glands 
is of clinical benefit, in that there is a corre- 
sponding decrease in mucous secretion. The 
basement membrane remains intact in a mu- 
cous membrane whose environment has been 
completely changed. This leads one to wonder 
if after a long period of time the normal ileal 
mucosa might not disappear and be replaced 
by transitional epithelium extending upward 
from the urethra and downward from the 
ureters on already viable intact basement 
membrane. 


SUMMARY 


Twenty dogs were operated upon utilizing 
one- and two-stage procedures to create an 


artificial bladder from a loop of ileum, and the 
technic is described. Pre- and postoperative 
chemical studies, physiological studies of the 
new bladder and studies of the pathological 
changes are described and compared. The two- 
stage procedure appears more feasible because 
of the mucus factor. The optimal time for 
closure of the ileostomy in the two-stage proce- 
dure appears to be when mucous secretion has 
diminished, chemistries are stabilized and dila- 
tion of the upper tract is minimal. All tunneling 
anastomoses of the ureter produced stricture 
with subsequent hydronephrosis, uremia and 
death. A brief description of a man subjected 
to the two-stage procedure, along with the early 
results, is submitted. Late follow-up studies on 
five dogs prepared by the two-stage procedure 
are being made and will be presented at a later 
date. 
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numbers of drastic surgical ap- 
proaches to the liver and biliary tract have 
been proposed in recent years (e.g., partial 
hepatectomy, Longmire operation). Dogs have 
been the most readily available and useful 
material for experimental study in this field. 
In our attempts to establish methods for bile 
drainage in the treatment of biliary atresia, we 
found no detailed descriptions of the anatomy 
of the biliary tract of the dog [2,5]. 

In the present study we have observed cer- 
tain characteristics of the anatomy of the bile 
ducts in the dog, as compared with that in man. 
If these differences are not taken into considera- 
tion, results of certain experiments on the dog 
are misleading when applied to hepatic surgery 
in man. 


METHODS 


Experiments with Excised Liver. Twenty-six 
adult mongrel dogs of both sexes were sacrificed 
with intravenous pentobarbital sodium, and 
liver and extrahepatic bile ducts were excised 
en masse. The liver was squeezed gently in 
order to remove as much blood and bile as 
possible. The cystic duct was ligated, and the 
common bile duct or one of the main hepatic 
ducts was intubated with a plastic tube through 
which red lead suspension or colored resin solu- 
tion was injected. In a few specimens, each 
main hepatic duct was injected with resin solu- 
tion of a different color. In case of injection 
with red lead, a roentgenogram of the liver was 
taken, followed by direct observation by care- 
fully scraping off the liver tissue for exposure 
of the ducts. A number of livers injected with 


resin solution were digested in concentrated 
hydrochloric acid, leaving a hardened resin cast 
of the biliary tract. In other livers injected with 
resin, parenchymal tissue was scraped off the 
hardened resin cast and each hepatic duct was 
traced to the periphery. 

Fresh livers of two human adults and three 
fetuses were studied. The former were obtained 
from autopsies performed soon after the death 
of patients with no involvement of the liver, 
and the latter were taken from stillborn fetuses 
seven to nine months of age. The specimens 
were examined with the procedures used on the 
dogs’ livers. 

Chronic Experiments in Dogs. With the 
animal under pentobarbital sodium anesthesia 
and maintaining aseptic conditions, the gall- 
bladder was extirpated, and two of the three 
main hepatic ducts were cut between ligatures; 
the right and middle hepatic ducts were sec- 
tioned in four dogs, the left and middle ones 
in one, and the right and left ones in five dogs. 
Postoperatively, penicillin and streptomycin 
were administered intramuscularly for a few 
days, and intravenous fluids were given on the 
first postoperative day if necessary; serum 
bilirubin was determined at intervals. The 
dogs were killed with intravenous pentobarbital 
sodium thirty-one to 246 days after operation. 
The liver was excised and examined for macro- 
scopic changes; red lead was injected through 
the intact hepatic duct in order to determine 
the extent of the functioning lobes or areas. 
Sections of liver tissue were stained with 
hematoxylin-eosin. 


RESULTS 


Based on the presence of deep fissures, the 
liver of the dog is usually described as consisting 
of five or six lobes. However, on the basis of our 
observations on the distribution of the bile 
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Ogawa, Jefferson and Necheles 


Fic. 1. “Standard pattern” of bile duct distribution in 
dog’s liver. LI, left lateral lobe. Le, left central lobe. Q, 
quadrate lobe (often considered as part of right central 
lobe). Re, right central lobe. RI, right Iateral lobe. C, 
caudate lobe. P, papillary lobe (papillary process of 
caudate lobe). (1) Common bile duct. (2) Left hepatic 
duct. (3) Central hepatic duct. (4) Right hepatic duct. 
(5) Left communicating duct. (6) Right communicating 
duct. G, gallbladder. 


ducts, we propose three main groups of lobes— 
a left, a central and a right group. (Fig. 1.) 
According to the present terminology, the left 
group comprises the left lateral and occasionally 
the left central lobe; the central group com- 
prises the left central lobe, which sometimes 
is subdivided into the quadrate and the right 
central lobe, and the left central lobe; the right 
group comprises the right lateral lobe and the 
body of the caudate lobe. We propose not to 
include the papillary process of the caudate lobe 
in any of the three groups because It Is a varia- 
ble and apparently accessory structure; for 
shortness we propose to call it “papillary lobe.” 
The deep fissures mentioned previously do not 
separate all lobes completely but there is more 
or less parenchymal connection between adja- 
cent lobes near the hilum, except between the 
right lateral and central lobes and the left 
lateral and central lobes where usually no 
parenchymal connection is seen. 

The distribution of the bile ducts shows so 
many variations that hardly any two specimens 
have exactly the same pattern. However, a 
standard pattern of distribution can be estab- 
lished from which variations can be derived [2]. 
In the standard pattern proposed (Fig. 1), 
the common bile duct is formed by the con- 
fluence of three main branches: the left, central 


Fic. 2. Variations from standard pattern in bile duct 
distribution (see text). 


and right hepatic ducts, the last one usually 
joining the trunk most distally. The gallbladder 
is situated in a recess on the undersurface of 
the right central and quadrate lobes, and the 
cystic duct opens into the middle hepatic duct 
or into one of its two main branches. The left 
and right hepatic ducts drain bile from the left 
and right lobe groups, respectively. The central 
hepatic duct, in addition to distributing itself 
to the central lobe group, receives in the hilum 
a small duct from the left lobe group and 
another from the right lobe group, the left and 
right communicating ducts, respectively. The 
papillary lobe (the small accessory lobe) 
receives extrahepatic ductules from branches 
of the central hepatic duct. 

The variations from the standard pattern 
observed are shown in Figure 2. Although they 
were numerous, they may be classified in the 
following sevén principal categories: (1) three 
hepatic and two communicating ducts (stand- 
ard pattern or small variations, A, A’, A’’); 
(2) absence of the right communicating duct 
(B, B’); (3) absence of the right and left com- 
municating ducts (C); (4) absence of the left 
hepatic duct (D); (5) absence of the left hepatic 
and the right communicating ducts (E, E’); (6) 
absence of the right hepatic and the left com- 
municating ducts (F); and (7) absence of the 
left and right hepatic ducts (G). 

The distribution of the bile ducts in the 
papillary lobe showed numerous variations 
(Fig. 2; note differences among A, B, D, E, E’ 
and F) but since this lobe and its ducts are 
small and apparently unimportant, these varia- 
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Bile Drainage in Dog and’Man 


TABLE I 


LIGATION 


OF HEPATIC DUCTS IN THE DOG 


Operation 


Sacrificed 
(days 
postoperatively) 


Findings 


Ligation of right and central hepatic 
ducts, cholecystectomy 
Same as above 


Same as above 

Same as above 

Ligation of left and central hepatic 
ducts; cholecystectomy 

Ligation of left and right hepatic ducts; 


cholecystectomy * 
Same as above 


Same as above* 


Ligation of left and right hepatic ducts 
(gallbladder intact)* 


Incomplete obstruction of left and right 
hepatic ducts; cholecystectomy 


Dilatation of ducts, white bile in right and central 
lobe groups 

Moderate atrophy of right and central lobe 
groups; moderate hypertrophy of right lobe 
groups (two lobes) 

Marked hypertrophy of left lobe and marked 
atrophy of other lobes 

Bile peritonitis, subphrenic abscesses containing 
bile 

Considerable atrophy of central and Ieft lobe 
groups; hypertrophy of right lobe group 

Mild atro._- of left and right lobe groups; mild 
hypertrophy of central lobe group 

Mild atrophy of left and right lobe groups; mild 
hypertrophy of central lobe group and papillary 
lobe 

Marked hypertrophy of central lobe group and 
papillary lobe; marked atrophy of left and right 
lobe groups 

Marked hypertrophy of central lobe group and 
papillary lobe; marked atrophy of left and right 
lobe groups 

Ligated ducts had recannulated spontaneously, 
liver lobes normal 


* Incomplete obstruction preceded complete ligation by one week (postoperative days counted from second 


operation). 


tions are not considered in the aforementioned 
classifications. 

The small number of our experiments does 
not allow a statistical study on the incidence 
of so many variations. However, the distribu- 
tion of the bile ducts mentioned in (1) was 
observed in the majority of cases, although the 
two communicating bile ducts were often of 
minute size and drained only small portions of 
the lateral lobe groups. 

When one lobe of the liver contains two 
major intrahepatic ducts (e.g., the left lateral 
lobe contains the left hepatic and the left com- 
municating ducts) it may be possible that if 
sizable anastomoses were present between 
those two systems, a dye injected into one duct 
would flow into the other one. However, this 
has not been observed, even when dilute Janus 
green solution was used. In the livers in which 
the bile ducts had been injected with resin 
solution and the parenchyma digested ade- 
quately, even finer bile ducts, i.e., bile ductules, 
were well filled; they surrounded an interlobular 
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bile duct like a plexus, forming a portal unit. 
Communications between each portal unit by 
anastomosis of bile ductules seemed to be very 
poor, if any. 

Distribution of bile’ducts in the human liver 
is also somewhat variable, as described by Healy 
and Schroy [3] and Elias and Petty [z], but 
much less than in the dog’s liver. In man the 
bile ducts branch mainly intrahepatically, 
whereas they must branch extrahepatically in 
the dog. The intrahepatic bile ducts in the 
human fetal specimen are so minute that only 
main ducts could be filled with red lead or resin 
solution; no anastomoses were found between 
intrahepatic bile ducts of up to the third order. 

The results of the chronic experiments on dogs 
are summarized in Table 1. Serum bilirubin con- 
centration usually rose slightly (within normal 
limits) one to two weeks postoperatively and 
then decreased. (Fig. 3.) Some of the animals 
gradually lost weight during the first one to two 
months after operation and then regained it. 

The lobe groups with ligated hepatic ducts 
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Fic. 3. Serum bilirubin concentration after ligation of 
hepatic ducts (see Table 1). -------- A --------, dog A-2; 
—, dog A-3; -------- X , dog B-1. 


eventually developed marked atrophy, and the 
remaining lobe group with intact hepatic ducts 
showed compensatory hypertrophy of a degree 
that the preoperative liver mass did not change 
and its function remained more or less normal. 
(Fig. 4.) Atrophy of lobes amounted to one-fifth 
or even less of their original sizes; they were 
pale in color and firm and elastic in consistency, 
with smooth and glossy surfaces. Hypertrophied 
lobes were red, soft and friable, and their sur- 
faces were rough and dull. White bile was usu- 
ally seen in the dilated bile ducts of the 
atrophied lobes. 

In the development of atrophy and hyper- 
trophy of the lobes of the liver, a time factor 
became apparent. When the right and central 
hepatic ducts or the left and central hepatic 
ducts had been ligated, marked atrophy and 
hypertrophy developed within approximately 
three to four months, whereas when the right 
and left hepatic ducts had been ligated a longer 
period of time elapsed before a similar degree 
of change occurred. This may be attributed to 
the presence of patent communicating ducts in 
the latter group, which drained part of the lobe. 

Changes of the papillary lobe after ligation 
of the hepatic ducts were inconsistent. In 
parallel experiments, atrophy or hypertrophy 
of this. lobe occurred, depending upon the 
numerous, irregular variations in the distribu- 
tion of its bile ducts. 

Histologic Findings. The hypertrophied lobes 
appeared to have increased numbers of polygo- 
nal cells, but no increase in the size of the 
individual cell was noted. The atrophied lobes 
showed distinct bile stasis, i.e., dilated bile 
ducts, bile lakes, bile thrombi and pigment in 
liver cells. The lobules were surrounded by 
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fibrotic tissue which compressed them, similar 
in appearance to the cirrhotic liver in man. 


COMMENTS 


The human liver is divided into two distinct 
lobes, left and right, and an accessory lobe, the 
caudate lobe. The left lobe is drained by the 
left and the right lobe by the right hepatic duct. 
The gallbladder usually opens into the common 
hepatic duct, forming the common bile duct: 
If one compares the liver of the dog with that 
of man, the middle hepatic duct may be con- 
sidered as the common bile duct, the left and 
right hepatic ducts as aberrant branches, and 
the two main branches of the middle hepatic 
duct as the left and right hepatic ducts. Thus, 
for the sake of comparison, the dog’s liver may 
be divided into two lobe groups, with the divid- 
ing line situated between the quadrate lobe and 
the right central lobe. The fact that the middle 
hepatic duct is the largest of all and receives 
the cystic duct can be considered to support 
this partition of the dog’s liver and, from the 
standpoint of evolution, it may be more logical 
than the division into three lobe groups pro- 
posed previously herein. We believe how- 
ever, that the latter classification is more 
practical and may be of considerable advantage 
to the investigator in experimental surgery. In 
either classification, the caudate lobe of the 
human liver and the corresponding papillary 
lobe (the papillary process of the caudate lobe) 
of the dog’s liver have not been included, 
because both are considered to be accessory 
structures of little importance. 

Much of our experimental work was devoted 
to attempts to produce collateral drainage be- 
tween major intrahepatic bile ducts in one or in 
adjacent connected lobes. We believed that the 
“law” of formation of new blood capillaries 
from regions of increased capillary pressure or 
into regions with low capillary pressure [6] 
might apply to bile capillaries; if bile pressure 
were high in a segment of the liver, new capil- 
laries might form and connect with capillaries 
in adjacent ducts interconnecting different 
bile drainage areas, or existing ducts might en- 
large sufficiently to permit the flow of ob- 
structed bile into another major duct. Although 
the left and the right lobe group contain two 
major bile duct systems, in the majority of 
cases the communicating duct is usually of min- 
ute size, draining only a small portion of one or 
two lobes. Furthermore, there appears to be no 
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or very little connection between the ductules 
of the communicating duct and those of the 
left or right hepatic duct, and when the left 
or right hepatic duct is obstructed, drainage 
through the communicating duct is not ade- 
quate to prevent atrophy but its development 
may be delayed. 

In chronic experiments on three dogs, incom- 
plete ligation of the left and right hepatic ducts 
was performed one week prior to complete liga- 
tion (C-1, C-3, C-4,) in an attempt to produce 
sizable anastomoses between the duct systems 
by gradually increasing intraductal pressure, 
but no positive results were obtained. We were 
surprised at how fast the liver cells stop secret- 
ing bile after complete occlusion of a major bile 
duct, and how fast white bile appears and green 
bile disappears in the lumen of the ducts. 
Whether this phenomenon can explain bile 
stasis or lack of formation of anastomotic bile 
channels remains to be seen. 

The major bile ducts were of such small size 
in the injection specimens of fetal liver that we 
doubt the feasibility of the Longmire operation 
[4] in the very young infant with agenesis of 
extrahepatic bile ducts. 

The results of our experiments with obstruc- 
tion of major bile ducts in the adult dog indicate 
that slowly developing obstruction leads to 
considerable dilatation of major bile ducts, 
which facilitates anastomotic operations or the 
Longmire procedure. This experience is paral- 
leled by similar experiences in patients. 


SUMMARY 


The biliary drainage systems of the mongrel 
dog and fetal and adult human livers were in- 
vestigated. Livers were injected with red lead sus- 
pension and roentgenograms were taken; other 
specimens were injected with colored resin, and 
the bile ducts were examined by scraping off 
the parenchyma or after digestion of the paren- 
chyma. In chronic experiments on dogs, major 
hepatic ducts were ligated and the livers were 
examined after varying periods of time. Neither 
in the liver of normal human beings nor dogs 
were intrahepatic connections found between 
major bile ducts. Ligation of one or of several 
hepatic ducts was not followed by evidence of 
formation of new or dilatation of pre-existing 
channels between bile duct territories. The 
distribution of the major bile ducts in the dog 
is variable, and results obtained by ligation of 


Fic. 4. Hypertrophy and atrophy of lobes of 
dog’s liver after ligation of hepatic ducts (see 
Table 1). A, hypertrophy of left lobe group, 
atrophy of the other lobes (dog A-3). B, 
hypertrophy of right lobe group, atrophy of 
the other lobes (dog B-1). C, hypertrophy of 
central Jobe group, atrophy of the other lobes 
(dog C-4). 
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certain ducts may lead to erroneous conclusions 
and may not be applicable to surgery in man. 
Bile ducts in the fetal liver are minute and, in 
the absence of extrahepatic bile ducts, the 
Longmire procedure for biliary drainage does 
not appear to be practicable. 
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The rate of admission to general hospitals in this country has 
increased by almost 80 per cent in the last twenty years, from 
fifty-six to ninety-nine admissions per 1,000 population. As a result, 
these hospitals have become increasingly important in the total 
health picture. The average patient in a general hospital today 
spends 8.6 days there, a decline of about one-third from the 12.5 


average of twenty years ago. 
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“PRACTICAL SURGICAL SUGGESTIONS | 


A Cannula for Biopsy of the Brain 


Rocer M. Morre tt, m.p., Montreal, Canada 


From the U. S. Public Health Service Hospital, Staten 
Island, New York. 


6 es instrument described in this report was 
designed to obtain specimens of brain, ade- 
quate for frozen or permanent section, with a 
minimum of bleeding. 


DESCRIPTION 

The instrument is shown in Figures 1A 
and B. A central hollow shaft, containing a 
solid obturator, is fitted externally with a 
sliding screw-tightened support that can be set 
on the scalp for use with a twist drill opening, 


Fic. 1. A, cannula for biopsy of the brain with obturator in place. B, cannula 
for biopsy of the brain with obturator removed. 
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Fic. 2. Case 1. Neuroblastoma, right parietal lobe. 
Hematoxylin and eosin stain. 


on the edge of a burr hole, or the intact dural 
surface, through which a small incision is made 
to accommodate the circular tip of the cannula. 
The lower half of the cannula is calibrated in 
millimeters to facilitate accurate placement 
in depth. The upper end is supplied with a 
Luer-lok attachment for the obturator or a 
syringe. The hollow side arm communicates 
with the lumen of the cannula and has a 
Luer-lok attachment. 

The cutting surface of the instrument is 
unique in that the sharpened edge is on the 
inner aspect of the end of the cannula occupying 
its total circumference. 


APPLICATION 


With the obturator in place, no tissue is cut. 
With the obturator removed, tissue is cut by 
advancing the cannula and twisting it between 
the thumb and forefinger. The diameter of the 
block is 3 mm., and the length can be controlled 
by observing the calibration of the cannula. 
The funnel-shaped interior location of the cut- 
ting edge allows vessels to be pushed aside by 
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the smooth but dull outer aspect of the tip of 
the cannula. 

The cutting edge, viewed on end, is 0.9 mm. 
in thickness, representing the width of the wall 
of the cannula. The cut block remains snugly 
held in the lumen, and is removed by suction 
with a hypodermic syringe applied to the Luer- 
lok attachment of the cannula. 


HEMOSTASIS 


Before suction is applied, the upper sliding 
attachment is secured for stability and the 
maintenance of hemostasis, which can be at- 
tained in one of three ways: (1) normal saline 
solution introduced through the side arm 
exerts sufficient hydrostatic pressure to coun- 
teract slight oozing from the bed used for 
biopsy; (2) the introduction of liquid fibrin 
results in a firm clot at the case of the cannula 
at the side arm; and (3) brisker bleeding is con- 
trolled by application of low coagulating cur- 
rent to the external end of the cannula which 
is insulated to the tip. Bleeding of this magni- 
tude has not been encountered in clinical trials 
with the instrument. 


RESULTS 


Photomicrographs of specimens of tissue are 
seen in Figures 2 through 6. Tissue was ob- 
tained in one patient (Case 11) through a twist 
drill hole, and in the others at operation using 
the cannula. 

Of the patients whose tissue was prepared 
and photographed, minor bleeding was en- 
countered in two. This was evidenced by the 
appearance of blood in the side arm at the end 
of the cutting operation. In both patients the 
administration of 2 ml. of fibrin solution estab- 
lished hemostasis, following which the cannula 
was gently withdrawn without disturbing the 
clot. Studies were performed in normal cats at 
craniotomy with dermal biopsy punches and 
needles, and with the Vim-Silverman needle 
and its modification, the Vim auger needle [7]. 
These failed to produce specimens of the clarity 
of those obtained with the cannula herein 
described. 

In addition, in animals it was noted that 
other instruments used for biopsy, particularly 
those with external cutting edges, produced 
more bleeding than the cannula. 

In all the patients and animals having 
neurosurgical procedures, adrenochrome semi- 
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Fic. 3. Case u. Right anterolateral astrocytoma. 
Hematoxylin and eosin stain. 


carbazone had been administered prior to 
operation. A separate report on the effective- 
ness of this systemic hemostatic agent will be 
made. 


CASE REPORTS 


Case. (Fig. 2.) A four year old girl presented 
with a five-month history of headaches, nausea and 
vomiting. There was swelling in the right occipito- 
parietal region. There was bilateral papilledema but 
no localizing signs. X-ray films of the skull showed 
widening of the cranial sutures and some calcified 
shadows in the right posterior parietal region. At 
operation an erosive, infiltrating tumor was found, 
which was removed with a portion of the overlying 
bone. Examination of the biopsy specimen revealed 
tumor tissue composed of cells having the appear- 
ance of neuroblasts. 


Case ut. (Fig. 3.) A forty-six year old white 
man presented with fainting, left hemiparesis, 
papilledema and pineal shift to the left. Ventriculo- 
gram revealed a neoplasm in the right anteroparie- 
tal area. Frozen section showed a cyst and an 
astrocytoma. The tumor was composed of adult 
fibrillary and protoplasmic astrocytes, with small, 
round, darkly-staining nuclei embedded in a felt- 
work of neuroglial fibrillae. 


Fic. 4. Case 11. Glioblastoma multiforme, left frontal 
lobe. Hematoxylin and eosin stain. 


Case 1. (Fig. 4.) A fifty-two year old white 
woman presented with progressive nominal aphasia 
and intermittent disturbances of gait. At operation 
a glioblastoma multiforme of the left frontal lobe 
was encountered. A marked variety of cell types 
and shapes was seen: glial cells, unidentifiable cells 
and debris, multinucleated giant cells, many mitotic 
figures and areas of necrosis. Numerous thin-walled 
vessels were shown, made up of intima surrounded 
by degenerative connective tissue. Palisades of cells 
were seen around certain vessels, and macrophages 
appeared in necrotic areas partially infiltrated with 
fat or hyaline material. 


CasEtv. (Fig. 5.) A thirty-seven year old white 
man had had a primary lesion in the axilla removed 
fourteen months previously. Cerebral metastases 
were multiple and included leptomeningeal im- 
plantation. The brain lesions were surrounded by 
edema and cerebral softening. Microscopically the 
tissue was highly anaplastic with many different 
shapes of nuclei and cells, some of which contained 
melanin. 


Case v. (Fig. 6.) A forty-one year old white 
man had had a primary carcinoma of the thyroid 
removed nine months previously. The metastatic 
lesion was solitary and circumscribed, occurring in 
the left frontal lobe, and had invaded the meninges 
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Fic. 5. Case 1v. Metastatic melanosarcoma, left fronto- 
parietal area. Hematoxylin and eosin stain. 


and overlying skull. Ordinary thyroid tissue was 
apparent, but masses of tumor cells had replaced 
the normal interfollicular connective tissue. These 
had small pyknotic nuclei, mitotic figures and pale 
cytoplasm, and frequently formed sinusoids. 


COMMENTS 


One of the problems which neurosurgeons 
face is the diagnosis of tissue of neoplasms 
lying beneath the cortical surface. The principle 
of needle biopsy has been applied to obtaining 
tissue from such lesions in order to minimize 
damage to overlying structures. Aspiration 
with a straight hypodermic needle was found 
early to be unsatisfactory. A modification of 
the standard needle is the one having a blunt 
end and apertures in the side through which 
tissue is removed by aspiration. Frequently the 
specimen obtained is too small for accurate 
diagnosis by frozen section. 

Another method of biopsy employs a small 
twist drill which is inserted through a 0.5 cm. 
linear incision of the scalp down to the skull, 
which is then perforated by a twisting mo- 
tion [2]. The drill is carried through the dura, 
following which a blunt-tipped biopsy needle 
is used to withdraw tissue suitable for smears. 
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Fic. 6. Case v. Metastatic carcinoma of the thyroid, 
right frontal lobe. Hematoxylin and eosin stain. 


Such tissue is often not sufficient for formalin 
fixation and permanent sections. 

Disadvantages of the cannula described in 
this report are: (1) an opening must be made 
with a large twist drill or cranial burr to accom- 
modate the cannula; and (2) its diameter, being 
greater than that of commonly used instru- 
ments for biopsy, allows one to obtain a plug of 
tissue suitable for permanent sections, but car- 
ries with it a greater possibility of vascular 
injury. 

In addition to the histological problem, the 
hemostatic problem is a formidable one. In 
directly approaching an intracerebral lesion by 
dissection, significant bleeding can be directly 
observed and at least theoretically controlled. 
The needle plunged into a hidden mass might 
as easily open a vessel as obtain a specimen. A 
dilemma exists also with respect to the size of 
the specimen, for the more adequate the speci- 
men the larger the instrument used for biopsy 
must be, increasing the potential danger to 
blood vessels. An advantage of the new cannula 
which may be of some importance is that there 
seems to be less‘likelihood of implanting neo- 
plastic cells along its track, since tissue is ob- 
tained cleanly and not strewn upon with- 
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drawal. A larger plug of tissue may also be 
subjected to certain biochemical studies which 
are impossible with smaller specimens. 

Dekaban [3] has presented evidence that 
ventriculography and insertion of electrodes 
into the brain produce necrosis of tissue, thin- 
ning of neural parenchyma, gliosis and de- 
myelination. Progressive cytologic alterations 
(gliosis) following brain wounds in animals have 
been described by del Rio-Hortega and Pen- 
field [5]. Astrocytes in the path of the wound 
undergo rapid clasmatodendrosis and disappear. 

When blood supply is disturbed but not 
abolished, a rapidly constructive reaction en- 
sues, following stages of cellular swelling, 
division and fibrillation. Removal of a column 
of cerebral tissue in a hollow needle results in a 
fluid-filled tract without gliosis. When a stab 
wound is made with a needle of the same size, 
whose end is closed, concentric gliosis is pro- 
duced about the core of connective tissue [4]. 
Clean excision with no injured cerebral tissue 
left in place results in a fluid-filled space almost 
free from gliosis. 


SUMMARY 


1. A cannula for biopsy of the brain is 
described. 


2. A unique feature of the instrument is the 
interior circular cutting edge at the end of the 
cannula. 

3. An innovation in proper technic for use 
of the side arm of the cannula is reported. The 
cannula is insulated to the tip with Tygon® or 
varnish so that coagulating currents may be 
applied while it is in place. 

4. Photomicrographs of stained permanent 
sections of brain tissue removed through the 
cannula are presented. 


Acknowledgment: The technical advice of 
Mr. John Debroske is appreciated. Permission 
to cite Case 1 was kindly given by Dr. C. 
Spicknall. 
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A New, Rapid Technic for Taking X-ray 
Films During Surgery 


Stuart R. JAFFEE, M.D., Boston, Massachusetts 


From the Peter Bent Brigham Hospital, Boston, Massa- 
chusetts; and the Veterans Administration Hospital, West 
Roxbury, Massachusetts. 


oer films of the kidney taken during sur- 
gery can be of great value either in localiz- 
ing calculi or demonstrating that all have been 
removed. Even with the most efficient radio- 
logic equipment and personnel, however, the 
time between exposure and viewing is at least 
six minutes and, in most cases, closer to ten. 
When more than one film is necessary, the loss 
of time is even more significant. In order to 
shorten this interval, the Polaroid® system of 
rapid photographic development has been 
adapted for taking x-ray films in the operating 
room. 


MATERIAL 


The materials necessary for preparation of 
these x-ray films are shown in Figure 1.* With 
the exception of the lightproof box, which was 
specially constructed, these items are available 
from photographic supply dealers. The Polaroid 
film holder No. 500 is similar to a conventional 
4 by ¢ inch film holder with the addition of a 
set of rollers for processing the film. 

A Polaroid 4 by 5 inch film pack consists of a 
lightproof paper envelope containing three ele- 
ments. One is a film base negative coated with 
a silver halide emulsion. Attached to this is a 
“pod” of developer which can be crushed by 


* The Polaroid equipment was generously supplied by 
the Polaroid Corporation, Cambridge, Massachusetts. 


Fic. 1. Materials needed for preparation of x-ray film are: (1) Polaroid Iand 
film holder No. 500; (2) lightproof box; (3) Polaroid film pack; (4) intensifying 
screen; and (5) polyethylene sheath which can be cold-sterilized. 
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Technic for Taking X-ray Films During Surgery 


2B 


Fic. 2. A, autopsy specimen of kidney containing calculi. B, needles to localize calculi. 


the rollers to spread the chemical evenly over 
the exposed emulsion. The third component is 
a receiving sheet upon which the positive print 
appears. 

The intensifying screen is a thin, 4 by 5 inch, 
laminated sheet which is moderately flexible 
and coated with a high-speed phosphor. This 
screen is inserted into the Polaroid envelope so 
that its fluorescent surface is in contact with 
the light-sensitive emulsion of the film. The 
screen is placed in the pack in a lightproof box. 
Necessary manipulation is carried out through 
an opaque finger cot attached to an opening in 
the top of the box. This process can also be done 
in a dark room. 

Asepsis in the operating room is maintained 
by slipping the film pack into a sheath of either 
cold sterilized polyethylene or autoclaved latex. 


PROCEDURE 


The entire process of adding the intensifying 
screen and then processing the film takes place 
in the operating room. After the envelope has 
been placed in its sterile sheath, which is held 


open by a member of the operating team, it is 
put into position behind the mobilized kidney. 

For localization of a stone, two round-point 
needles are introduced through the parenchyma 
to the approximate locus of the stone. Two 
film envelopes are held in position at right 
angles to each other, medial and inferior to 
the kidney, and simultaneously exposed by the 
roentgen ray. By comparison of the two prints, 
which are available in sixty seconds, the posi- 
tion of the calculus can be determined. 

Exposure of a single film is sufficient to estab- 
lish the completeness of removal of the stone. 

Exposure data are: 25 ma. sec. at 36 kv. with 
the x-ray source 36 inches from the film. The 
quality of films obtained by this technic is 
shown in Figure 2. 


SUMMARY 


The taking of x-ray films during surgery has 
been a time-honored but time-consuming tech- 
nic. An adaptation of the Polaroid principle of 
rapid photographic development is described. 
This one-minute process lends itself particu- 
larly to nephrolithotomy. 
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CASE REPORTS 


Retroperitoneal Non-chromafhn 
Paraganglioma 


Rosert T. SESSIONS, M.D. AND H. Scott, Jr., m.v., Nashville, Tennessee 


From the Department of Surgery, Vanderbilt University 
School of Medicine and Hospital, Nasbville, Tennessee. 
paraganglioma is the term 

applied to those tumors which are histo- 
logically similar to tumors of the cartoid body 
but which occur in regions of the body other 
than the head and neck. They have been re- 
ported to arise in the mediastinum [14], the 
abdominal cavity [1,2], the retroperitoneal 
space [4] and the extremities [22]. The cells of 
non-chromaffin paragangliomas are similar to 
those of the carotid body, aortic body and 
glomus jugulare in that they do not demon- 
strate the chromaffin reaction, do not elaborate 
epinephrine and have primarily a sensory 
innervation [4]. The carotid and aortic bodies 
function as chemoreceptors which are sensitive 
to changes in arterial blood resulting in reflex 
changes in respiration and sympathetic nervous 
system activity. The difficulties involved in the 
classification of intra-abdominal and retro- 
peritoneal non-chromaffin paragangliomas arise 
from the fact that no normal accumulations of 
chemoreceptor cells have been described in 
these locations in man although they have 
been identified in rats and mice [9]. 

These rare neoplasms were described in 1951 
by Smetana and Scott [23] who called attention 
to a group of fourteen tumors observed at the 
Armed Forces Institute of Pathology which had 
previously most often been classified as malig- 
nant granular cell myoblastomas. Smetana 
and Scott noted that in all instances the 
microscopic picture in these relatively large, 
slowly growing, painless tumors was similar and 
resembled that of tumors of the carotid body. 
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Four of the tumors which they reported 
originated within the retroperitoneal space. A 
noteworthy observation they made was a 
tendency for the tumors to recur locally and to 
metastasize. Nine of the ten patients whom 
they followed up either died with metastasis 
or were known to have metastasis at the time of 
their report. This propensity toward metastasis 
was reaffirmed by Christopherson, Foote and 
Stewart [6]. 

Reports concerning the surgical treatment of 
non-chromaffin paragangliomas have appeared 
in the medical literature in the past four years. 
Arneill, Haigler and Gamboa [2] reported a case 
in a sixty-eight year old white man who sought 
medical advice because of a painless mass in the 
right upper quadrant. He subsequently under- 
went seven major operations in the next eleven 
years for removal of recurrences before under- 
going a radical procedure in which large masses 
of bowel and’tumor were removed, leaving him 
asymptomatic for the year prior to publication. 
Arean and De Arellano [1] reported a case in a 
thirty-two year old Negro man who had a 
two-year history of recurrent abdominal pain 
and a mass in the right lower quadrant. At 
operation radical removal of much of the ileum 
was undertaken because of a large tumor in its 
mesentery. Except for occasional bouts of 
diarrhea, the patient was well almost a year 
later. Block, Dockerty and Waugh [4] described 
a nineteen year old white man who gave a 
five-year history of recurrent abdominal pain 
associated with an abdominal mass. At opera- 
tion, a large non-chromaffin paraganglioma 
was removed from the retroperitoneal space to 
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the right of the sacral promentory. No follow- 
up data were given but the authors stated that 
at operation there was no evidence of distant 
metastases. 

The following case of non-chromaffin para- 
ganglioma is presented as an example of the 
extent of radical surgical extirpation which may 
be necessary for adequate treatment of this 
tumor and the value of vascular grafts in mak- 
ing this possible. 


CASE REPORT 


J. A. A. (VUH 266748), a seventeen year old 
white male student, was admitted to Vanderbilt 
University Hospital March 17, 1957, for evaluation 
of a large retroperitoneal tumor which had been 
biopsied in another hospital. He had first noted 
vague pains of minor nature in his “‘right side’”’ five 
years prior to admission. One year later he under- 
went appendectomy because of acute appendicitis. 
A few months later the pain, described as a dull 
aching throb beneath the appendectomy scar, re- 
curred and he noted that it was more severe after 
exercise. This pain did not radiate, was not asso- 
ciated with changes in bowel function, urinary 
symptoms or weight loss, and was noted to be 
brought on by progressively smaller amounts of 
exercise. One year prior to admission the pain was 
more constant, became localized to the right upper 
quadrant, and he became conscious of a mass in his 
epigastrium. Three months later exploration was 
performed at another hospital and a large retro- 
peritoneal tumor which involved the great vessels 
was found. A small portion of the tumor was re- 
moved for biopsy. The surgeon stated that the 
tumor was extremely vascular. The initial patho- 
logic diagnosis was “malignant hemangio-endothe- 
lioma.” After operation a course of deep x-ray 
therapy was given which resulted in no change in 
the size of the tumor or in symptomatology. In the 
subsequent nine months he gained weight and felt 
well, except for the constant, aching, abdominal 
pain. The microscopic sections were reviewed by 
the Armed Forces Institute of Pathology and were 
interpreted as “non-chromaffin paraganglioma.” 
With this information the patient was referred to 
Vanderbilt University Hospital. 

On physical examination, the patient was a well 
developed, slightly obese, young, white man in no 
distress. Pertinent findings were limited to the 
abdomen on which were the well healed scars of 
McBurney and right upper paramedian incisions. 
There was a large mass filling the mid-abdomen and 
projecting into the right upper quadrant. The mass 
was firm, non-tender and immobile. Peripheral 
pulses were normal, and there was no venous 
distention or edema. 

Studies of the blood and urine were within nor- 


Fic. 1. Intravenous pyelogram demonstrating lateral 
displacement of the right kidney by the retroperitoneal 
mass, 


mal limits. A barium enema revealed no intrinsic 
defect in the colon, but a constant displacement 
of the descending colon and sigmoid toward the 
right was noted. Intravenous pyelograms showed 
normally functioning kidneys but demonstrated a 
soft tissue mass at the level of the second to fourth 
lumbar vertebral bodies which displaced the lower 
pole of the right kidney and the upper portion of 
the right ureter lateralward. (Fig. 1.) An x-ray film 
of the chest and skeletal survey revealed no evi- 
dence of metastases. 

At operation on March 27, 1947, with the patient 
under general endotracheal anesthesia, the abdo- 
men was explored through a right paramedian 
incision which was extended into the right eighth 
intercostal space. There was a large, firm, ir- 
regular, lobulated tumor in the retroperitoneal 
space overlying the abdominal aorta and inferior 
vena cava. The posterior peritoneum was incised 
and reflected, and the transverse duodenum was 
retracted superiorly. The grayish pink tumor com- 
pletely surrounded the aorta and inferior vena 
cava from their bifurcation to the renal vessels. 
The right renal vessels were encased in tumor but 
the left renal pedicle was not involved. Superiorly, 
the tumor extended posterior to the aorta up to the 
diaphragm. Immediately inferior to the right renal 
vein, the tumor had invaded the posterior wall of 
the vena cava. (Fig. 2.) 

Complete excision of the extremely vascular 
tumor could be effected only by en bloc removal of 
the tumor with the involved segments of the lower 
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Fic. 2. Sketch illustrating in transverse section the large non-chromaffin para- 
ganglioma surrounding the aorta and invading the inferior vena cava. 


Fic. 3. Frontal view of the non-chromaffin paragan- 
glioma prior to transection of the aorta and inferior 
vena cava. 


abdominal aorta, inferior vena cava and right 
kidney. After mobilizing the tumor laterally, the 
aorta and vena cava were clamped and transected 
above and below the tumor. (Fig. 3.) The inferior 
mesenteric artery and lumbar vessels were divided 
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Fic. 4. Frontal view of the aortic homografts inserted 
into the aorta and inferior vena cava following the re- 
establishment of blood flow. 


and, with the specimen elevated, the upper portion 
of the tumor was dissected off the posterior aspect 
of the aorta from the diaphragm downward. The 
tumor was dissected off a short segment of the left 
renal artery posteriorly. However, because of 
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Fic. 5. Photomicrograph ‘of the ean para- 
ganglioma. 


complete encasement of the right renal pedicle by 
tumor, these vessels were sacrificed, and the right 
kidney was removed with the specimen. Two 
lyophilized thoracic aortic homografts were recon- 
stituted and 12 cm. segments of graft were used 
to restore the continuity of the aorta and vena cava. 
(Fig. 4.) The anastomoses were accomplished with 
continuous over and over No. 4-o silk sutures. At 
the conclusion of the procedure it became apparent 
that there was a thrombus present within the homo- 
graft joining the two ends of the aorta. Accordingly, 
a 2 cm. longitudinal incision was made in the mid- 
portion of the graft and the thrombus was easily 
removed. The small incision was closed and blood 
flow was re-established through both vessels. The 
posterior peritoneum was approximated over the 
grafts and the thoracoabdominal wound was closed 
in layers with water-sealed drainage of the chest. 
Massive blood replacement was necessary during 
the extensive procedure which the patient tolerated 
well. 

Examination of the gross specimen revealed an 
irregular, soft, nodular, grayish pink tumor which 
measured 15 by 8 by 8 cm. and showed areas of 
fibrosis and cystic degeneration. The aorta, which 
was surrounded by adherent tumor, was not grossly 
invaded but soft, nodular tumor tissue was seen 
invading through the posterior wall of the vena 
cava and projecting into its lumen. 

Microscopically the tumor had infiltrated through 
the entire wall of the vena cava but had penetrated 
only the adventitia of the aorta. Sections of the 
tumor showed nests and clusters of cells surrounded 
by either a delicate reticular network or more dense 
bundles of collagenous fibers. (Fig. 5.) There were 
numerous small blood vessels throughout the 
stroma. The individual tumor cells were uniform 
in appearance with vesicular nuclei and generous 
quantities of finely granular pink cytoplasm. Many 
of the nuclei were dense and pyknotic, but nucleoli 
were not numerous and mitoses were not seen. 


Fic. 6. Phlebogram with 50 per cent Hypaque demon- 
strating patency of the homograft in the inferior vena 
cava twenty months after operation. 


Lymphocytes were seen in hyalinized connective 
tissue surrounding areas of cystic degeneration; in 
some areas recent and old hemorrhage was noted. 
The pathologic diagnosis was non-chromaflin 
paraganglioma. 

In the postoperative period the patient did very 
well. Urinary output was normal, and arterial 
pulsations in the legs and feet were satisfactory. 
There was no evidence of venous distention or 
edema. The thoracoabdominal wound healed per 
primam and he was discharged relatively asymp- 
tomatic on the tenth postoperative day. 

The patient was followed up for twenty months 
postoperatively and was last examined in Novem- 
ber 1958. Since discharge from the hospital he has 
done well. There has been no pain but he has been 
bothered by somewhat irregular constipation and 
flatulence. He has continued to gain weight and is 
rather obese. On examination the operative incision 
was well healed, peripheral pulses were normal and 
symmetrical; there was no edema or obvious venous 
distention of the lower extremities, and no mass 
was palpable within the abdomen. There was no 
clinical or radiologic evidence of recurrence or 
metastasis. Infra-red photographs showed a normal 
venous pattern, and intravenous pyelogram showed 
normal function of the remaining kidney. Phle- 
bography with 50 per cent Hypaque® demonstrated 
patency of the grafted inferior vena cava with no 
apparent constriction of its lumen. (Fig. 6.) 
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COMMENTS 


Although the patient described herein had 
been aware of his tumor for only one year prior 
to its removal, his history and the apparently 
slow growth of the tumor during the time it was 
observed suggest that this neoplasm was of 
rather long duration and could conceivably 
have been present for five years before opera- 
tion. The lengthy course, the microscopic 
appearance of the tumor and the results of a 
twenty-month follow-up suggest that this 
tumor was behaving in a benign fashion. The 
invasion of the aorta and vena cava, on the 
other hand, are good evidence of the tumor’s 
malignant potentialities. These facts are in 
keeping with what is known about the non- 
chromaffin paragangliomas but raise certain 
clinical questions regarding the relationship 
of these neoplasms with other tumors of the 
chemoreceptor system. 

The similarities noted between the non- 
chromaffin paragangliomas and tumors of the 
carotid body or glomus jugulare are generally 
made on microscopic grounds. In each tumor 
one sees nests or clusters of large cells which 
resemble epithelium and which are surrounded 
by a reticular network containing large num- 
bers of capillaries. In most instances the tumors 


are intimately related to blood vessels; in many 
instances the vessel wall has been invaded by 
tumor. 

The clinical differences between these mor- 


phologically similar tumors are probably 
explainable on the basis of their critical 
anatomical locations [21]. Tumors of the carotid 
body are located beneath the angle of the 
mandible at the level of the bifurcation of the 
common carotid artery. They are generally 
painless but their superficial location allows 
them to be noted early in their course. Tumors 
of the glomus jugulare originate in the wall of 
the jugular bulb beneath the floor of the middle 
ear. Depending on the direction of bony 
erosion and the size of the tumor, patients 
may present signs of aural pathology, cranial 
nerve deficit or evidence of an intracranial 
mass. 

Although tumors of the carotid body are 
considered benign tumors by some authors [17], 
others [21] have shown clearly that these 
tumors can metastasize widely in a small per- 
centage of patients. It has also been noted that 
some tumors of the glomus jugulare may metas- 


tasize [12]. The rather discouraging results 
reported by Smetana and Scott [23], and the 
propensity toward recurrence noted by Arneill, 
Haigler and Gamboa [2] call attention to the 
fact that non-chromaffin paragangliomas be- 
have in a much more malignant fashion than do 
tumors of the carotid body or glomus jugulare. 

It has been suggested that the malignant 
characteristics observed in non-chromaffin 
paragangliomas might be related to the exten- 
sive vascularity and the intimate relationship 
of the tumor cells to capillaries. This, however, 
does not explain the difference in frequency of 
metastasis observed between these tumors and 
those of the carotid body or glomus jugulare 
which are equally as vascular but metastasize 
much less frequently. Irrespective of the reason 
for this difference, the common clinical behavior 
of these neoplasms, i.e., the rather slow growth 
with a propensity to local recurrence and dis- 
tant spread, and the fact that similar tumors 
have not proved radiosensitive, does suggest 
that early radical surgical removal may be 
the treatment of choice. 

The anatomical make-up of the retroperi- 
toneal space allows for a long period of growth 
and the attainment of unusual size before a 
tumor in this location produces symptoms; 
often a palpable mass is the first clinical mani- 


. festation. Because retroperitoneal tumors are 


generally far advanced when their presence is 
discovered, adjacent organs are very commonly 
involved and in the past surgical resection was 
not believed practicable because of compromise 
of vital structures by tumor. 

Pack and Tabah [16] reviewed 120 primary 
retroperitoneal tumors and noted that in 
71.6 per cent of the patients the tumor had 
infiltrated or’ was intimately adherent to ad- 
jacent organs, and in 39 per cent of the patients 
major blood vessels were either surrounded or 
infiltrated by tumor. This was found to be the 
most common cause for inoperability and was 
an important factor contributing to a fatal out- 
come. The authors suggested that in the future 
improved results could be anticipated by a com- 
bination of earlier diagnosis, more aggressive 
surgery, and by means of reconstructing or re- 
pairing vital blood vessels which must be sacri- 
ficed because of involvement by tumor. 

The use of grafting procedures for the re- 
placement or bypass of major arteries is now 
well established, and a variety of arterial sub- 
stitutes are widely used in the treatment of 
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aneurysms and arterial occlusive disease. More 
recently these technics have been utilized in 
the resection of neoplasms [7]. 

Although it has been known for some time 
that the vena cava may be sacrificed or ligated 
below the level of the renal veins without undue 
harm to the patient (or in some cases even 
symptoms), invasion of the vena cava by a 
tumor has generally been considered as strong 
evidence of non-resectability of the lesion. It 
has only been in the past few years that removal 
of the inferior vena cava in resection of tumors 
has been undertaken [13], and the utilization 
of a graft to restore caval continuity after such 
procedures has been rarely attempted. 

The experiences of Ashburn, Sewell and Hug- 
gins [3] Sauvage and Weslowski [19], Gerbode 
[20], and Ohara and Sakai [15] with various 
types of grafts and prosthetic devices as sub- 
stitutes in the venae cavae of several types of 
laboratory animals have been disappointing. 
In general, it is clear that prolonged and con- 
sistent maintenance of blood flow through 
grafted venous systems is difficult to obtain 
and that no combination of vascular substitutes 
or operative technic has yet been developed 
which consistently prevents the partial or com- 
plete failure of the graft. 

Although there has been considerable experi- 
mental work on grafting in the venous system, 
clinical experience is limited. Many of the 
grafting attempts reported have been per- 
formed because of obstruction of the superior 
vena cava by malignant tumors, and evaluation 
of the graft alone has often been complicated 
by the uniformly fatal course of the primary 
disease [3,8,10,11]. In several cases the grafts 
had remained patent during periods of ob- 
servation varying from a few weeks [ro] to 
fourteen months [18]. Grafting procedures in- 
volving the inferior vena cava have been rarely 
reported. Crawford and De Bakey [7] described 
a patient in whom aortic homografts were used 
to replace the inferior vena cava and aorta after 
resection of a malignant tumor, but the caval 
graft was found to be thrombosed four months 
after operation. 

Blum, MedI and Keefer [5] reported the first 
successful substitution of a graft for the post- 
renal inferior vena cava. Their patient was a 
twenty-nine year old white woman with agene- 
sis of the supracardinal portion of the inferior 
vena cava. A lyophilized aortic bifurcation 
homograft was used and phlebography demon- 


strated the patency of the graft one year after 
operation. 

The case we have described apparently repre- 
sents the second recorded instance in which a 
graft interpolated into the inferior vena cava 
has maintained its patency for a prolonged 
period of time. The graft used was an ethylene 
oxide-sterilized, lyophilized, thoracic aortic 
homograft. It has remained patent for twenty 
months with no evidence of contraction of its 
lumen or cicatricial stenosis of the suture lines 
as demonstrated by phlebography. This is par- 
ticularly gratifying in as much as the tumor, 
which was apparently completely removed at 
operation, had invaded through the wall of the 
patient’s vena cava and had presumably been 
in the caval wall for many months. In the past, 
similar findings would have placed this neo- 
plasm in the group of non-resectable lesions. 


SUMMARY 


Non-chromaffin paragangliomas are rare 
tumors which are morphologically similar to 
tumors of the chemoreceptor system but which 
are more frequently malignant. A case of 
retroperitoneal non-chromaffin paraganglioma 
treated by radical excision with successful re- 
placement of the aorta and inferior vena cava 
by aortic homografts is presented. The tumor 
was of long duration, had not responded to 
radiation therapy, and had invaded the vena 
cava and aorta. Twenty months after operation 
the grafts were demonstrated to be patent, and 
there was no clinical evidence of recurrence of 
the tumor. This case apparently represents the 
second recorded instance in which a graft inter- 
polated into the inferior vena cava has con- 
tinued to function for a prolonged period. 


ADDENDUM 


Since the time of writing, an additional 
twelve months of follow up on the patient has 
revealed no subsequent evidence of recurrence 
of the tumor or failure of the grafts. 
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Gas Gangrene without Visible Portal 
of Entry 


A. WuyLanp, M.D., Troy, New York, AnD Murray N. Levin, M.D., 
Manchester, New Hampshire 


From the Veterans Administration Hospital, Mancbester, 
New Hampshire. 


HE incidence of clostridial myositis follow- 

ing injuries, both military and civilian, has 
been widely reported in the medical literature. 
The usual history of traumatic wounds con- 
taminated with clostridia with ensuing gas 
gangrene conjures up a vision of severely dam- 
aged tissue with poor blood supply, and easy 
means of inoculation and growth of the offend- 
ing organism. It has been shown that while 
over 50 per cent of severe traumatic wounds 
may be contaminated with clostridia [1], less 
than 2 per cent develop clinical gas gangrene [2]. 
Lowry and Curtis [3], in their excellent mono- 
graph on clostridial myositis, point out several 
etiologic factors which favor the development 
of this condition and group them in the proba- 
ble order of their importance: (1) major vascu- 
lar injury, (2) compound fractures, (3) pro- 
longed time interval between wounding and 
treatment, (4) wounds contaminated with 
manured soil, (5) wounds of the thigh and 
buttocks, (6) severe wounds, with marked 
destruction of tissue, and (7) wounds con- 
taminated by woolen clothing. 

In reviewing the various etiologic factors of 
this disease, one stands out—the presence of a 
wound which serves as a portal of entry for the 
infective organisms. Reported herein is a case 
of true clostridial myositis with no visible 
wound or injury to provide an avenue of 
infection. 


CASE REPORT 


C. K., a seventy year old white man, was ad- 
mitted to the Manchester Veterans Administra- 
tion Hospital on May 14, 1958, with the chief com- 
plaint of a mass which presented at the anal verge 
with each bowel movement. This had been noted 


for about one year and was accompanied by bloody 
stools during that time. The mass had grown 
larger, and it became necessary to replace it digi- 
tally after each defecation. The stool had dimin- 
ished in caliber to about the size of a pencil for 
approximately six months prior to admission. The 
patient had not seen a physician until two days 
before admittance to the hospital. 

The patient also offered the incidental complaint 
of a tender spot on the lower third portion of the 
left thigh which he noted on the day of admission. 
He denied any trauma to this area and any recent 
injuries to any part of his body. 

Physical examination revealed the patient to be 
flushed, with a temperature of 99.4°F. and a pulse 
of 80. The significant findings were: (1) a large mass 
(approximately 8 by 6 by 5 cm.) in the lower part 
of the rectum, easily felt with the palpating finger, 
which was movable and appeared attached to the 
anterior rectal wall, and (2) a fusiform enlargement 
(5 by 3 by 2 cm.) over the lateral aspect of the 
lower third portion of the left thigh which was 
tender, slightly erythematous and moderately firm. 
There was no bruit, fluctuation or sharp area of 
demarcation. The process was not felt to be super- 
ficial. Dorsalis pedis and posterior tibial pulses were 
of good quality bilaterally. Close inspection did not 
disclose any lesions on the body which might 
present an avenue of invasion by a pathogenic 
organism. 

The clinical impression was carcinoma of the 
rectum and possibly a deep abscess of the thigh of 
undetermined etiology. An x-ray film of the thigh 
showed a diffuse swelling of soft tissue on the 
lateral aspect just superior to the lateral epicondyle. 
Since the diagnosis was doubtful, the area was 
aspirated in the hope of obtaining pus. Instead, 
only one or two drops of serosanguineous tissue 
fluid was obtained for culture. On the same evening 
the temperature suddenly increased to 102°F. and 
the pulse was 108. By the next morning the area of 
inflammation had nearly doubled in size and was 
more tender but still not fluctuant. At that time a 
preliminary bacteriologic report was received that 
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Fic. 1. Radiograph of left thigh, lateral view, showing 
bubbles of gas in anterior portion of lower third. X-ray 
was taken two days after patient’s admission. 


gram-positive anaerobic gas-forming organisms 
were present, probably clostridia. Another x-ray 
film was immediately taken which showed the 
presence of small gas bubbles in the area of the 
swelling. (Fig. 1.) A diagnosis of gas gangrene was 
made, and the patient was given 600,000 units of 
crystalline penicillin intramuscularly and 4 vials 
of polyvalent gas gangrene antitoxin intravenously. 
Two grams of sulfadiazine were dissolved in 1,000 
ce. of 10 per cent invert sugar in distilled water and 
administered intravenously. 

The patient was taken to the operating room 
where an incision was made from the lateral epi- 
condyle to the greater trochanter over the involved 
area. Inspection revealed moderate edema of the 
muscles which were a grayish pink color and did 
not bleed when cut. Most of the vastus lateralis, 
vastus intermedius and rectus femoris were ex- 
cised by the time freely bleeding muscle was seen. 


Several Iarge drains were inserted deep into the 
wound which was also packed open. Specimens of 
muscle were cultured, and Clostridium welchii and 
anaerobic streptococci were isolated (Figs. 2 and 3.) 
A pathologic diagnosis of clostridial myositis was 
made. 

Following surgery the patient received heavy 
doses of penicillin, sulfadiazine and gas gangrene 
antitoxin, and the daily care of the wound con- 
sisted of irrigation with Furacin® solution and pack- 
ing with gauze saturated with this preparation. 
Soon after his operation the patient manifested a 
disoriented, belligerent attitude accompanied by 
visual hallucinations. This was believed to be 
secondary to the toxemia of the disease and was 
treated satisfactorily with chlorpromazine adminis- 
tered intramuscularly. The wound healed well in 
approximately four weeks. 

Shortly after surgery, Cl. welchii was isolated 
from the patient’s stool along with the usual coli- 
form organisms and anaerobic streptococci. 

Although repeated biopsies of the rectal mass 
were reported as adenomatous polyp, the size, loca- 
tion and proctoscopic appearance of the lesion 
caused us to decide upon abdominoperineal resec- 
tion of the rectum. The bowel was prepared with 
Sulfasuxidine,® 3 gm. administered every six hours 
for six days, in addition to neomycin, 1 gm. every 
four hours during the last forty-eight hours before 
operation. The proposed operation was performed 
on July 30, 1958, and culture of the sigmoid colon 
at surgery, both proximal and distal to the line of 
transection, was positive only for Cl. welchii. 
Pathologic study revealed the resected lesion to be 
a grade 1 adenocarcinoma. There was no evidence 
of metastases. The patient made a good recovery, 
was able to ambulate well with the aid of a cane, 
and was discharged on August 22, 1958. 


COMMENTS 


We believe this case demonstrates the occur- 
rence of clostridial myositis in thefabsence of 
the usual pre-existing factors. Even though no 
visible portal of entry was apparent, it was 
obvious that an avenue of infection was pres- 
ent. We postulate that it was through the 
rectal tumor, which was of friable, easy bleeding 
tissue, and which was digitally manipulated by 
the patient after every bowel movement. 
Subsequent embolic spread to the muscles of 
the thigh could then take place. The colonic 
flora contained Cl. welchii, which was the only 
surviving organism after acceptable preopera- 
tive preparation of the bowel. 

Why the infection did not occur earlier under 
the same conditions of manual reduction of the 
partially prolapsed tumor, or if this was, in fact, 
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Fic. 2. Photomicrograph of section of muscle of left 
thigh showing necrosis of muscle cells. 


the portal of entry cannot be determined. If 
bacterial embolism was the mode of dissemina- 
tion of the clostridia, it is reasonable to assume 
that the muscles of the thigh might be affected. 
Millar [4], in a review of 607 cases of gas 
gangrene, found the heavily muscled areas of 
the extremities to be the most frequent site of 
involvement, with the lower extremities af- 
fected in 47.5 per cent of all cases. 

If there is any lesson to be learned from this 
report, it might be to raise the index of sus- 
picion of the doctor who sees a patient with an 
easily palpated, easy bleeding or ulcerated 
rectal tumor. If the patient shows signs of 
localized muscular inflammation, clostridial 
myositis should be considered in the differential 
diagnosis. 

The bacteriologist’s rapid report of the 
pathogen to the surgeon was a vital factor in the 
successful outcome of this case. 


SUMMARY 


A case is reported in which a patient with 
grade 1 carcinoma of the rectum suffered 


Fic. 3. Higher magnification of same area shown in 
Figure 2. Photomicrograph shows necrosis of muscle 
cells and invasion of muscle by C. welchii. 


clostridial myositis of the thigh without any 
visible avenue of infection. Thorough débride- 
ment resulted in good healing of the thigh. The 
hypothesis of portal of entry of the organism 
through ,the tumor with embolization to the 
affected muscles is considered. The patient 
survived. 
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Retroperitoneal Pelvic Neurofibrosarcoma 


Denis CavANAGH, M.D., Miami, Florida, AND FERNANDO ALONSO-LEJ, M.D., Baltimore, Maryland 


From the Departments of Gynecology and Surgery, Mercy 
Hospital, Baltimore, Maryland. 


ETROPERITONEAL pelvic neurofibrosarcoma 
R is rare. Only six such cases could be found 
in a fairly comprehensive review of the litera- 
ture [1-6]. At the Mayo Clinic, Lovelady and 
Dockerty [7] in 1949 reviewed 127 cases of 
extragenital pelvic tumors found in the period 
1910 to 1947; of these, only six were neuro- 
fibromas. This represents a rate of occurrence 
of one in 210,000 female admissions. Not a 
single case of neurofibrosarcoma was found in 
this series and none of the patients with pelvic 
neurofibromas showed evidence of cutaneous 
neurofibromatosis. The following case exhibits 
both these features. 


CASE REPORT 


A. P., a thirty-six year old Negro woman, 
gravida v, para v, was seen in the Gynecologic 
Clinic with a chief complaint of pain in the right 
lower quadrant present intermittently for about 
three years. She had been seen previously in April 
1956 when she complained of pain in the right 
lower quadrant and irregular vaginal bleeding. At 
that time fractional curettage and multiple-punch 
cervical biopsies revealed only “chronic endo- 
metritis and squamous metaplasia of the cervix.” 
In addition, a neurofibroma was removed from the 
patient’s back. The patient exhibited no other evi- 
dence of von Recklinghausen’s disease. 

After discharge from the hospital the pelvic pain 
increased, and she was readmitted for further in- 
vestigation on September 12, 1956. At the time of 
admission the pain was constant and incapacitat- 
ing, originating deep in the right iliac fossa and 
radiating down the right leg. The patient’s 
menses had been regular (every twenty-eight days) 
since her last admission, each lasting about four 
days, and the flow was normal. She had no symp- 
toms referable to the urinary system or the bowel. 

The patient’s past and socioeconomic history 
were non-contributory. A general systemic exami- 
nation was negative for abnormalities apart from 
the pelvic findings. 
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Pelvic examination revealed a normal vulva and 
vagina with parous introitus. The cervix was clean. 
The uterus was normal and mobile. The adnexa 
were normal but, in addition to the tube and ovary, 
on the right side a discrete mass was palpated out 
against the pelvic wall. It was felt to be about 5 cm. 
in diameter, rounded, with a smooth surface and of 
firm consistency. Tenderness and marked fixation 
were evident. No rectal lesions were detected. The 
diagnosis of retroperitoneal tumor was made, and 
the possibility of a neurofibroma was considered 
because of the previous history of a dorsal cutane- 
ous neurofibroma. 

On admission the patient’s hematocrit was 43 per 
cent, and fasting blood sugar and blood urea nitro- 
gen were within the normal range. Urinalysis 
revealed no abnormalities. Intravenous pyelogram 
and barium enema were normal. 

On September 18, laparotomy was performed. 
The pelvic organs were normal as were the other 
abdominal viscera. The tumor mass was found to 
measure about 5 by 4 by 3 cm. and was situated 
retroperitoneally. It was firmly adherent to the 
external iliac artery and vein just below the bifur- 
cation of the right common iliac vessels. In view of 
the obvious hazards of this situation, it was decided 
to examine a frozen section and only to proceed 
with complete extirpation if the tumor was malig- 
nant. Accordingly, biopsy specimens of the tumor 
were taken in several places. Even in the course of 
this procedure considerable hemorrhage was en- 
countered from an aberrant plexus of veins on the 
surface of the tumor. This bleeding was controlled 
by pressure on the bleeding site. When the neo- 
plasm was reported to be “‘benign, possibly a 
ganglioneuroma,” complete removal was not 
attempted. As much of the mass as possible was 
removed without damaging the major vessels. 
Oozing was controlled by pressure, and the poste- 
rior peritoneum was closed. The abdomen was 
closed in layers without drainage. 

Postoperatively, a fairly marked paralytic ileus 
developed but the patient responded to gastro- 
intestinal suction and parenteral fluid therapy. In 
addition, a small wound hematoma and some 
paresthesia of the lower part of the left leg de- 
veloped. The latter sensory phenomenon was not 
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anatomic and was considered to be insignificant by 
the consulting neurologist. The patient was dis- 
charged on the eleventh postoperative day at 
which time hemoglobin, hematocrit and blood 
chemistries were normal. She was seen at the 
Gynecology Clinic six weeks later and was feeling 
much improved, but an incisional hernia was noted. 
A pathologic diagnosis of neurofibroma with in- 
creased nuclear activity was made. In view of the 
apparent clinical improvement, it was agreed to 
observe the patient and attempt total resection if 
symptoms recurred. 

In the latter part of 1957 the patient complained 
of dyspeptic symptoms and pain in the right lower 
quadrant. Recurrence of the pelvic tumor was sus- 
pected but the patient refused operation for a 
further five months. 

At operation on February 20, 1958, two masses 
were found in the pelvic retroperitoneal space at 
the site previously described. The larger mass, 3.5 
by 2.5 cm., was soft, doughy, pinkish gray, ovoid 
and encapsulated. Another nodule, 2 cm. in diame- 
ter and having the same gross characteristics as 
the larger tumor, was also found. All gross tumor 
tissue was removed and the incisional hernia was 
repaired. The patient’s postoperative course was 
uneventful. At the time of this writing she presented 
no evidence of metastases. 

The microscopic sections were reviewed by six 
pathologists at different centers, and the following 
represents their consensus. 

In April 1956 excisional biopsy of the lesion of 
the back over the twelfth thoracic vertebra was 
interpreted as a neurofibroma with a few cells 
showing nuclear atypism. (Fig. 1.) In September 
1956 biopsies of the tumor mass adherent to the 
right external iliac vessels showed increased cellu- 


larity and cellular atypism sufficient for a diagnosis 
of malignancy. In February 1958 the two tumor 
masses removed from the region of the obturator 
fossa showed malignant change with increased 
cellular activity and fairly numerous types of giant 
cells. (Fig. 2.) 


COMMENTS 


Neurogenic sarcomas arise not from nerve 
fibers but from nerve sheaths. The embryology 
has been discussed by Geschickter [8], Penfield 
[9] and Stout [ro]. There is as yet no general 
agreement on nomenclature nor even on 
whether the tumors are of mesodermal or 
neuroectodermal (Schwann cell) origin. The 
latter source of origin is now accepted for the 
bulk of these tumors by most pathologists, the 
multipotency of the Schwann cells having been 
demonstrated in cultures of tissue. Further- 
more, since the term sarcoma implies un- 
doubted mesodermal origin, it has been suggested 
that the term be abandoned and malignant 
schwannoma or malignant neurilemmoma sub- 
stituted. However, since the term  neuro- 
fibroma continues to be approved universally, 
there appears to be adequate reason for desig- 
nating a malignant change in this tumor as 
neurofibrosarcoma. 

The patient discussed herein presented with 
a single neurofibroma on her back. This tumor, 
although generally benign, contained a few 
atypical cells. Its removal was followed five 
months later by pelvic pain for which laparot- 
omy with partial resection of the tumor was 


Fic. 1. Lesion of back at twelfth thoracic vertebra. Fic. 2. Tumor from obturator fossa. 
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performed. Histologic examination of the tissue 
revealed a very cellular neurofibroma with 
marked nuclear changes and giant-cell forms 
sufficient for a diagnosis of malignancy. At the 
second abdominal operation two distinct tumor 
masses were found, and microscopic sections 
showed a further increase in atypism with 
many bizarre giant-cell forms. 

This pattern of behavior has been noted by 
Trueblood [11] who lays special emphasis on 
the more frequent occurrence of malignant 
change in tumors of the deeper nerve trunks. 
The tendency to local recurrence following in- 
complete removal of the pelvic tumor is also 
seen in the case reported herein. Hosoi [12] 
estimated that in about 13 per cent of patients 
with von Recklinghausen’s disease malignant 
change developed, and although the patient 
reported on had only a single cutaneous 
neurofibroma, it is interesting that malignant 
change eventually occurred in two tumors of 
the pelvic nerve sheath. 

Neurofibrosarcoma is rarely diagnosed pre- 
operatively although in a patient with von 
Recklinghausen’s disease and a retroperitoneal 
mass the diagnosis may be suspected. All pa- 
tients presenting with an ill-defined pelvic 
tumor should have proctosigmoidoscopy, an 
excretory urogram and a barium enema. Cys- 
toscopy may be required, and lateral films at 
cystoretrograde examination are especially 
helpful in establishing the diagnosis of a retro- 
peritoneal tumor. Such diagnostic procedures 
as upper gastrointestinal series, pneumoperi- 
toneum, presacral pneumography, aortography 
and venography may occasionally be required. 
When the diagnosis of retroperitoneal tumor 
has been made, an x-ray film of the chest must 
always precede laparotomy since pulmonary 
metastases are frequently present [5,14]. 

At laparotomy the retroperitoneal mass may 
appear friable, vascular and unencapsulated 
suggesting malignancy. A frozen section technic 
may be utilized, but even in the most expert 
hands it may be misleading. It is important to 
note that multiple biopsy specimens should be 
submitted to the pathologist since a tumor 
apparently benign in one part may be malig- 
nant in another. 

In any retroperitoneal tumor in which malig- 
nancy is suspected, total resection should be 
attempted. This is especially important in a 
patient with a neurofibrosarcoma, for this type 
of malignancy is notoriously insensitive to 


radiotherapy. Not only the tumor but also 
liberal portions of the nerve trunks of origin 
should be excised to reduce the possibility of 
perineural lymphatic spread. 

The prognosis in neurofibrosarcoma is fairly 
good compared with other sarcomas [13,14]. 
Hosoi [12] found that metastases were present 
in only fourteen of sixty-five reviewed cases of 
neurofibrosarcoma, the most common site 
being the lung. Metastases to lymph nodes are 
rare, and death usually occurs from local ex- 
tension [15]. Thus, obstructive uropathy with 
terminal uremia may be expected in an un- 
treated patient with a neurofibrosarcoma of the 
pelvic retroperitoneal space. 


SUMMARY 


Retroperitoneal pelvic neurofibrosarcoma is 
a rare tumor, and taking pathologic synonyms 
into account, only six cases could be found in 
the literature. The patient herein discussed 
presented with a cutaneous neurofibroma, and 
after its removal evidence of involvement of 
the pelvic nerve trunk appeared. The case 
confirms the impression that incomplete re- 
moval of these tumors encourages local recur- 
rence with increased cellular anaplasia. 

Total resection is the treatment of choice, 
and the prognosis is probably better than for 
other retroperitoneal tumors. These tumors 
respond very poorly to radiotherapy. 
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Children nowadays need hospital care less often than they did 
twenty years ago, largely because the rates for two common opera- 
tions, tonsillectomies and appendectomies, have declined by about 
one-half. At the same time, improved surgical technics have in- 
creased admission rates for most other operations, especially com- 
plicated heart surgery. 
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Malignant Carcinoid Syndrome and Latest 
Concepts in Serotonin Metabolism 


USE OF CORTISONE, PREDNISONE AND ANTISEROTONIN COMPOUND 45-50 


Raimonps J. GAILITIS, M.D. AND WERNER SCHEIBER, M.D.,* Chicago, IIlinois 


From the Department of Internal Medicine, University of 
Illinois, Chicago, Illinois. 

ASE I. A forty-three year old Caucasian man 
ae was admitted to Grant Hospital, Chicago, on 
November 26, 1956. He had been subject to re- 
current episodes of abdominal cramps radiating 
to the lower part of the back, bloody diarrhea and 
an intermittent weight loss averaging 15 to 35 
pounds. Appendectomy was performed in 1951; 
however, there was no change in the patient’s 
symptoms following surgery. A gastrointestinal 
series revealed a “filling defect in the terminal por- 
tion of the ileum” in March 1956. At that time he 
noted that his abdomen became more distended 
and he was able to palpate a “‘tender mass” in the 
right upper quadrant of the abdomen. Exploratory 
laparotomy was performed and a carcinoid was 
diagnosed microscopically in March 1956. The 
carcinoid was located in the terminal portion of the 
ileum. Jejunoileostomy was performed with good 
temporary improvement, and there was a weight 
gain of 17 pounds. About six months after the 
operation the patient’s abdomen became more 
distended than ever before, and he averaged 8 to 
10 bloody bowel movements daily. Dyspnea and 
palpitation were noted and a “feeling of warmth” 
appeared regularly. 

On physical examination the patient was very 
alert and appeared to be an intelligent Caucasian 
man, whose skin had a very noticeable “sun 
tanned” appearance, and whose muscles and 
subcutaneous tissues showed rather noticeable 
waste. There was no lymphadenopathy present. 
The lungs were clear, although he appeared to be 
somewhat dyspneic with 28 respirations per minute. 
The heart sounds were of good quality and the 
pulse rate was 92 per minute. No murmurs were 
heard. The aortic second sound was equal to the 
pulmonic second sound. The blood pressure was 
120/80 mm. Hg. The abdomen was quite distended 
and slight ascites was present. There was a some- 


what semi-solid tender mass (about 35 by 30 cm.) 
extending from the liver down to the McBurney 
scar. The extremities did not reveal any edema or 
deformities. 

Roentgenograms of the chest disclosed the heart 
and lung fields to be within normal limits. An upper 
gastrointestinal series revealed no abnormalities; 
however, barium enema showed distinct changes in 
the terminal portion of ileum which consisted of 
“coarsening of mucosa and many adhesions.” The 
possibility of an abscess in that area had to be 
considered, according to the radiologist. 

Laboratory findings, which included the deter- 
mination of alkaline phosphatase and serum pro- 
tein levels, were normal except for a strongly 
positive reaction to the 5-hydroxy 3-indolacetic 
acid test and cephalin flocculation of 3 plus. 

Surgery was performed on November 30, 1956. 
The entire small bowel was thickened and dilated 
from the jejunum down to the cecum. About 2 feet 
from the cecum a side-to-side anastomosis was 
found (the operation performed in March 1956). 
At the jejunum there was a mass in the mesocolon 
binding the jejunum as it crossed over the vertebra, 
probably producing an incomplete obstruction of 
the superior mesenteric vein; this resulted in an 
extremely marked venous distention and engorge- 
ment. Arterial vascularization was very pronounced 
making any surgical procedure impossible because 
of massive bleeding at the time of operation. 

The patient’s operative and _ postoperative 
course was marked with elevations in temperature 
and pulse rate (120 to 140 per minute); heart 
failure ensued. Blood pressure ranged between 
90/60 to 110/70 mm. Hg. The administration of dig- 
italis, oxygen and BenadrylI® failed to produce any 
beneficial effects. The electrocardiogram revealed 
tachycardia of 130 per minute with counterclock- 
wise rotation of the heart. (Fig. 1.) Therapy with 
cortisone acetate, 100 mg. twice a day, was started 
on December 3, 1957 (third postoperative day). 


* Present address: 20th Station Hospital, U. S. Army, Nuremberg, Germany. 
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Following the second dose of cortisone, there was 
an improvement in the patient’s condition. By the 
sixth postoperative day the patient was able to take 
oral feedings; his temperature, pulse rate and blood 
pressure were back to previous values. He was dis- 
charged on a regimen of ACTH gel, 40 mg., and 
prednisolone, 10 mg. daily. 

A qualitative testing of urine revealed less posi- 
tive reactions to tests for 5-hydroxy 3-indolacetic 
acid following cortisone and prednisone medication. 
The patient gained 25 pounds and stayed relatively 
well for about 5 months. 

Four months later (April 5, 1957) the patient 
was readmitted with sudden nausea, vomiting, pre- 
cordial pains radiating into his left arm, intermit- 
tent epigastric distress and marked weakness and 
sweating. At this time the patient did not have any 
evidence of edema or, moon face; he was rather 
dehydrated and had frequent facial flushes. The 
pulse rate was 100 per minute, blood pressure 
128/80 mm. Hg and respirations 26 and regular. 
The lungs revealed moist rales in both bases. There 
was a grade 2 systolic murmur over the apex. 
Aortic second sound was equal to pulmonic second 
sound. The heart was moderately enlarged to the 
left. The abdomen was soft and the tumor was 
somewhat smaller. The urine was positive for 
5-hydroxy 3-indolacetic acid. Serum albumin was 
1.91 gm. per cent (previously 4.75 gm. per cent) 
with an elevation of 6-lipoproteins. Electrolytes 
were normal. 

An electrocardiogram revealed coved ST with 
coronary T waves in all V leads and inverted T in 
leads 11, 11, AVF, and shortened QT intervals to 
0.32 with a pulse rate of 68. (Fig. 1.) The previous 
electrocardiogram had been normal. 

The patient was discharged following the ad- 
ministration of potassium chloride, ACTH and 
intravenous fluids. 

The third and last hospitalization occurred six 
weeks later because of similar symptoms, although 
wheezing was present for the first time. The result 
of the test for 5-hydroxy 3-indolacetic acid in the 
urine was positive. An abdominal paracentesis 
resulted in the removal of 2,500 cc. of chylous fluid 
with no malignant cells present. The specific 
gravity was 1.010. A chest roentgenogram revealed 
discoid atelectasis in both bases. An electro- 
cardiogram showed sinus arrhythmia with marked 
coronary insufficiency. The patient was started on 
a regimen of antiserotonin compound 45—50* which 
was given in an attempt to control symptoms of 
cor pulmonale. The compound was administered 
in increasing doses from 10 mg. three times a day 
to 30 mg. four times a day; however, its admin- 
istration had to be stopped because of hypotension, 
tachycardia and poor visual acuity. Reinstitution 
of the compound caused symptoms to recur. 


* Produced by Burroughs Wellcome & Co., Inc. 
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Fic. 1. Case 1. Electrocardiograms taken on December 
3, 1956 (first tracing) and April 6, 1957 (second tracing). 
Second tracing shows marked ST segment changes: 
coved ST and negative T waves in all leads except 
leads 1 and AVF. 


Two weeks later the patient died suddenly. No 
physical or postmortem examination was per- 
formed. 


Comment: This forty-three year old male pa- 
tient has suffered from malignant carcinoid for 
at least seven years. Appendectomy did not 
produce any relief of symptoms in 1951, and the 
diagnosis was only established in March 1956 
during an exploratory laparotomy. The second 
operation was unsatisfactory because of an 
enormous vascularity in the mesocolon and 
mesojejunum, and marked dilatation of the 
superior mesenteric vein due to an incomplete 
obstruction by massive adhesions. 

The patient almost died postoperatively; 
there was evidence of heart failure, tachycardia, 
cutaneous flushes, dyspnea, marked abdominal 
distention and elevations in temperature. The 
patient did not respond to the administration of 
digitalis, oxygen and Benadryl. Cortisone 
therapy produced dramatic clinical improve- 
ment within twenty-four hours. 
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Fic. 2. Case 11. One of numerous pseudorosettes present 
in the tumor. Note an amorphous material which is 
present within the center of the pseudorosette (ileum). 


Cortisone was administered because: (1) 
There was a pronounced connective tissue 
reaction at the site of the carcinoid with 
extraordinary vascularity and vascular obstruc- 
tion in the region of the superior mesenteric 
vein. It was thought that cortisone might arrest 
the fibroblastic reaction which is known to take 
place in the malignant carcinoid syndrome. 
(2) The patient had been weakened by chronic 
disease, and most likely represented a case of 
failing adrenals in face of poor adrenal blood 
supply, since too much collateral circulation to 
the jejunum, ileum, colon and adrenals was 
interrupted during surgery. Three blood trans- 
fusions were also required. (3) It was thought 
that cortisone might exert some beneficial, yet 
unknown, effect on the serotonin level directly. 

The patient was asymptomatic in two days 
and from then on his hospital course was un- 
eventful. At the time of the second admission 
there was some cardiac involvement. On the 
final admission (May 20, 1957) the patient had 
cardiac symptoms and wheezing. A grade 3 
systolic murmur was heard over the apex. The 
patient was started on antiserotonin com- 
pound 45-50. Because of toxic symptoms the ad- 
ministration of the compound was discontinued. 


Case u. A forty-nine year old Caucasian man 
died on January 27, 1951 after an illness of about 
three years’ duration, which was characterized by 
intermittent bloody diarrhea, pain in the right 
lower-upper quadrants of the abdomen and pro- 
nounced pellagrous changes in skin. An appendec- 
tomy had been performed in 1948. Because of the 
persistence of the abdominal pain the patient was 
admitted to the hospital on several occasions. 
Barium enemas and sigmoidoscopies failed to 
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Fic. 3. The carcinoid cells from the primary tumor in 
the ileum showing small epitheloid cells with an oval or 
round nuclei that have well defined nuclear membranes 
and fine stippling of chromatin. 


reveal any pathologic condition. Stool specimens 
for ovae and parasites were negative. Stool cultures 
and serum agglutination studies remained negative. 
Blood chemistry was within normal limits. The 
total protein was decreased to 2.0 gm. per cent. 
White blood cells were 7,800 per cu. mm.; red 
blood cells, 4.4 million per cu. mm.; hemoglobin, 
15.0 gm. per cent; hematocrit, 42; sedimentation 
rate, 11 mm./one hour. Chest roentgenograms and 
gallbladder series revealed no abnormalities. Blood 
pressure’ was 118/70 mm. Hg. and the pulse rate 
80 per minute in September 1955. There was no 
elevation in temperature. The urinalysis was- 
within normal limits, not checked for 5-hydroxy 
3-indolacetic acid. At that time the patient stated 
that he had had occasional erythematous flushing 
lasting for about three to five minutes. In spite of 
his good appetite, he had lost 15 pounds in weight 
during the last six months of his illness. 
Postmortem examination revealed carcinoid 
tumor in the ileum with extensive metastases to 
the liver and to many peritoneal lymph nodes. A 
small carcinoid tumor was found in the duodenum. 


(Fig. 2.) 


Comment: In retrospect, this patient pre- 
sented a typical picture of malignant carcinoid 
syndrome; however, diagnosis was established 
only by means of postmortem examination. 
This patient also showed a marked depletion in 
serum albumin although the results of liver 
tests were normal. 


OBSERVATIONS 


Carcinoids, also referred to as argentaffi- 
nomas, arise from the chromaffin, Kulschitsky 
cells, These cells are scattered among the 
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mucuos-secreting lining in the crypts of 
Lieberkiihn. Extra-appendiceal carcinoids pos- 
sess pronounced malignant features. They pro- 
duce an excessive amount of 4-hydroxy- 
tryptamine, serotonin, which is responsible for 
many typical manifestations encountered in a 
malignant case syndrome. 

The typical carcinoid cell is a small epitheloid 
cell with an oval or round nucleus that has a 
well defined nuclear membrane and a fine 
stippling or chromatine. (Fig. 3.) 

Most commonly carcinoids are found in the 
appendix and duodenum; they are relatively 
rare in the jejunum, ileum and large intes- 
tine, and occur only occasionally in the 
stomach. Some authors believe they have an 
endocrine function similar to that of the 
pancreas. Others believe they simply supply 
enzymes to the intestinal juice [75]. 

Metastasis to regional lymph nodes, liver, 
lungs, bones, spleen, kidneys, brain, abdomen, 
subcutaneous tissues and testes has been 
reported. The lymphatic spread is most com- 
mon but there may be vascular invasion. 

Serotonin or 5-hydroxytryptamine is formed 
by enzymatic hydroxylation and decarboxyla- 
tion of the amino acid tryptophan. It is 
pharmacologically a very potent agent which is 
converted by an enzyme, mono-amine-oxydase, 
into a pharmacologically inactive compound 
called 5-hydroxy 3-indolacetic acid. The latter 
is excreted into the urine in quantities ranging 
from 2 to 7 mg. per twenty-four hours [zo]. 
(Fig. 4.) 

Serotonin is proved to be responsible for the 
appearance of rather typical functional and 
organic manifestations encountered in patients 
suffering from malignant carcinoids. These are 
as follows: (1) cutaneous flushes with blotchy 
cyanosis without any polycythemia, which also 
can be produced by the rapid intravenous 
administration of serotonin [4] (1.8 to 4.0 mg. 
serotonin); (2) biphasic blood pressure re- 
sponse: 0.5 to 2.0 mg. of serotonin injected 
produces a brief fall in blood pressure followed 
by an overshoot that lasts for 1 to 5 minutes 
with an increase in pulse rate [2]; (3) increase 
in the depth of respiration accompanied by 
subjective dyspnea, coughing and sometimes 
preceded by a short period of apnea [2]; (4) 
increased peristalsis due to stimulation of 
intestinal motor activity through cholinergic 
nerves at the site distal to the ganglionic 
synapsis with production of diarrhea and 
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Fic. 4. Metabolic pathway of serotonin. 


intestinal obstruction [14]; (5) increased pul- 
monary artery pressure and _ histologically 
demonstrable thickening of the pulmonary 
artery walls [13]; (6) bronchial constriction [13]; 
(7) pellagra-like cutaneous lesions [7]; (8) 
pulmonic stenosis and tricuspid insufficiency 
by means of “an active fibroblastosis” [73]; 
and (9) arthropathy. 

High concentrations of serotonin may occur 
at special sites, e.g., in association with clotting 
of blood, where local high concentrations may 
be of pathologic and physiologic significance, 
causing very pronounced vasoconstriction. 
This is seen in the pulmonary embolism due to 
tissue and platelet destruction [18]. Further- 
more, serotonin is found in the central nervous 
system and in the ganglia in relatively much 
greater quantities than acetylcholine, and it is 
believed that serotonin may be an important 
transmitter of nerve impulses in autonomic 
ganglia [5]. 

After administration of reserpine, brain cells 
seem to lose their power to retain serotonin 
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Gailitis and Scheiber 


Fic. 5. Barium enema demonstrates an intrinsic lesion 
in the ileum (May 1959). This was proved to be the 
primary site of malignant carcinoid. 


and after being released it is destroyed by 
mono-amine-oxydase. Platelet serotonin is not 
affected by the enzyme until liberated by 
platelet destruction. 

Drugs investigated which are capable of 
affecting serotonin-induced symptoms are: (1) 
lysergic acid which blocks both the central and 
peripheral actions of serotonin; this compound 
causes schizophrenic-like mental disturbances 
[2]; (2) Thorazine® which antagonizes the 
cardiovascular actions of serotonin as well as 
decreases peristalsis induced by serotonin [5]; 
(3) neo-antigen and Benadryl which increase 
the pressor but not the depressor response 
induced by serotonin [2]; antihistaminics 
potentiate effects of serotonin on intestinal 
response [19]; (4) Regitine® which blocks only 
slight pressor response caused by serotonin [2]; 
(5) BAS which completely blocks pressor but 
not depressor response induced by serotonin 
[3]; (6) anticholinergic drugs which somewhat 
inhibit the effects of serotonin [19]; (7) Yohim- 
bin and ergotamine which have some beneficial 
effect on the gastrointestinal tract and vascular 
components; (8) antiserotonin compound 45-50, 
used to treat our first patient, produced too 
marked a drop in blood pressure, an increase 
in pulse rate and severe visual disturbances 
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when administered in doses of 120 mg. per day; 
these symptoms subsided promptly upon dis- 
continuation of the drug. 


SUMMARY 


Two cases of malignant carcinoid syndrome 
are added to the literature. 

In Case 1 the patient was actively treated 
with cortisone and prednisone, which produced 
dramatic improvement in the immediate post- 
operative period. Antiserotonin compound 
45-50, which was used to control cor pulmonale, 
produced visual disturbances, drop in blood 
pressure and tachycardia and had to be 
discontinued. 

The second case was not clinically recognized; 
however, in retrospect it represented a typical 
case of the malignant carcinoid syndrome. Both 
patients had very marked albumin depletion 
with normal reaction to liver function tests and 
pronounced pellagrous skin changes. 


ADDENDUM 


Since this manuscript was submitted, a third 
case of malignant carcinoid was diagnosed and 
treated by one of us in May 1959 (R. J. G., 
Grant Hospital). 

The patient was a fifty-one year old Caucasian 
woman who, since about February 1959, com- 
plained of severe upper abdominal cramps, 
watery diarrhea, rapid abdominal distention 
which lasted from three to four days and oc- 
curred at two- to three-week intervals. With each 
abdominal crisis, there was an initial bilateral 
loin spasm and cramp which terrified the pa- 
tient so that she hardly could breathe or move. 

Surgery revealed a malignant carcinoid lesion 
in the ileum with metastasis to the regional 
lymph nodes. There was a positive reaction to 
the 5-hydroxy 3-indolacetic acid test only once 
and this occurred four weeks after surgery. 

Following surgery, the patient’s course has 
been difficult. She continues to have ten to 
fifteen watery bowel movements daily; these 
are controlled fairly well with chlorpromazine 
and prednisolone therapy. (Fig. 5.) 
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False Aneurysm Due to an Infected 
Aortic Anastomosis 


SUCCESSFUL RESECTION AND REANASTOMOSIS 


C. Burtinc Roescu, M.D. AND JAMES W. Bono, M.D., Jacksonville, Florida 


From the Baptist Memorial Hospital, Jacksonville, 
Florida. 

HE conscientious surgeon is constantly 

mindful of the problem of postoperative 
infections. Any type of infection following an 
operation is distressing to both the surgeon and 
the patient, but following surgery on the great 
vessels it may be disastrous. Such a case is 
mute testimony that we must be constantly on 
guard against careless surgical technic in every- 
day practice. It has been stated many times, 
but is worth repeating, that the use of anti- 
biotics, no matter how adequate the dosage, is 
no substitute for careful, meticulous, aseptic 
technic at the operating table. Attention to 
even the smallest and most routine detail is 
mandatory if one wishes to keep infection at a 
minimum. This report presents the case history 
of one patient in whom infection developed 
at the suture line following resection of a 
coarctated segment of the aorta. The suture line 
presumably represented either a nidus of infec- 
tion or a site of lowered resistance to infection, 
which resulted in the development of a leak 
with consequent formation of a false aneurysm. 
Diagnosis and resection followed. 


CASE REPORT 


J. R. W., a twelve year old boy, was first seen by 
us in August 1956 with signs of coarctation of the 
aorta, diagnosed at the age of four years during a 
check-up for a contemplated tonsillectomy. The 
diagnosis was substantiated by a work-up at Johns 
Hopkins University Hospital. During the ensuing 
eight years the child was followed up periodically 
by his family physician, the only referable symp- 
toms being occasional episodes of pain in the chest 
with radiation to the left arm, accompanied by 
numbness in the arm. 
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Upon initial examination, the boy appeared to be 
well developed and well nourished. He had a blood 
pressure of 160/80 mm. Hg in the right arm and 
150/70 mm. Hg in the left arm. Very faint femoral 
pulsations were palpable bilaterally. He had a 
grade 111 systolic murmur at the cardiac apex and 
along the left sternal border, heard best in the 
third and fourth interspaces. When scheduled for 
surgery in June 1957, the blood pressure in the 
right arm was 160/100 mm. Hg, and in the left 
150/80 mml Hg. His weight was 84 pounds. 

Surgery was performed on June 10, 1957, at 
which time an hourglass coarctation of the aorta 
just distal to the ductus arteriosus was found, which 
was soft and collapsible; the diameter of the 
coarctation was approximately 4 mm. externally 
and 1 mm. internally. The aortic arch was 1.5 cm. 
in diameter, while the post-stenotic portion of the 
aorta was 6 cm. in diameter. Marked dilatation of 
the intercostal vessels and slight enlargement of 
the heart in the ventricular area were also noted. 
A 3 cm. segment of the aorta was resected, with 
anastomosis of the two ends, using a running No. 
5-0 silk suture posteriorly and interrupted mattress 
sutures of No. 5-o silk anteriorly. A few additional 
sutures were used to control small leaks which be- 
came apparent after removal of the clamps. The 
anastomotic line was protected with a sheet of 
Gelfoam,® and excellent pulsations were palpable 
in the distal aorta following release of the clamps. 
The anastomosis appeared to be of the same caliber 
as the remainder of the aorta 

The patient tolerated the operation very well 
and had a relatively uneventful postoperative 
course. Good femoral pulsations were noted daily. 
A low grade fever was present approximately five 
days following surgery, the temperature ranging 
from gg to 100°F.; the last fever recorded was on 
June 17, the seventh postoperative day, at which 
time the temperature was g99.8°F. Penicillin, 
400,000 units, was given immediately postopera- 
tively and then every twelve hours for six days. 
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Crystalline penicillin was instilled into the thoracic 
cavity prior to the removal of the chest tubes. 

The boy was discharged on June 19, the ninth 
postoperative day, with no fever and a blood pres- 
sure of 148/88 mm. Hg. A postoperative film of the 
shest is shown in Figure 1. He was followed up on 
outine postoperative visits, with no complaints 
x abnormal findings until July 2, 1957, at which 
ime he had a temperature of 100°F., complained 
f headache and pain on the left side of the face, 
n the left hand, left side of the body and left 
eg. Sudden pain in the chest, left arm, neck and 
teeth developed after the patient had walked up an 
ncline near his home on the previous day. 

Examination revealed an apprehensive, petulant 
‘hild with a red pharynx and red eardrums. 
Penicillin therapy was started but since the fever 
persisted, he was taken to the hospital on July 4, 
1957. He continued to have a low fever for four 
days, when it suddenly spiked from gg to 101°F., 
at which time the dose of penicillin was increased 
and erythromycin added. He was also given Alba- 
Penicillin® and strict bedrest was ordered. This was 
due to the fact that the mediastinal mass in the 
region of the left superior mediastinum, which was 
present on the film of the chest taken on July 4 
(Fig. 2), had increased approximately two times in 
size from July 4 to July 8. (Fig. 3.) This mass was 
not present on the film taken June 25, 1957. (Fig. 
i.) The x-ray shadow was thought to represent a 
false aneurysm, caused by the leakage of blood 
from an infected suture line. After a discussion with 
local surgeons and a personal communication from 
Dr. Alfred Blalock in Baltimore the decision was 
made to re-explore this patient. 

The procedure was performed on July 10, 1957; 
the boy was afebrile and his general condition 
seemed satisfactory. At thoracotomy, a 10 cm. 
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Fic. 1. X-ray film taken fifteen days following the first 
operation. 


hematoma was present around the old suture line. 
A considerable amount of bleeding was encountered 
in the approach of the anastomosis, and it was 
necessary to control the hemorrhage by digital 
pressure until tapes could be passed around the 
aorta both proximally and distally. At this point 
the patient had a temporary episode of hypoten- 
sion, but responded well to whole blood given 
through a preoperative venous cutdown. A second 
cutdown was performed at this juncture to insure 
adequate replacement of blood Joss. After evacuat- 
ing the hematoma the previous anastomosis was 
visualized, and a segment, approximately 3 cm. in 
length, was resected. Following this, another 
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Fic. 2. X-ray films taken twenty-seven days following the first operation. A, posteroanterior view. B, lateral view. 
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Fic. 3. X-ray film taken twenty-nine days following the 
first operation. 


anastomosis was performed, using the same technic 
and suture material as before. Several additional 
sutures were required to control a rather trouble- 
some leak demonstrated after release of the distal 
clamp. The suture line was again protected with 
Gelfoam, and routine closure performed with the 
use of drainage tubes in the pleural cavity. During 
closure of the skin cardiac arrest developed, neces- 
sitating immediate opening of the thoracotomy 
wound and a brief cardiac massage. Regular rhythm 
was restored within a two-minute period, and no 
further difficulty was encountered; the period of 
actual massage was approximately thirty seconds. 

The postoperative course was somewhat more 
stormy than the preceding one, but, in general, the 
patient did very well and was discharged on the 
twelfth postoperative day. Postoperative antibiotic 
therapy consisted of Terramycin® administered 
intravenously, 1 gm. daily for two days; Chloro- 
mycetin,® 500 mg. administered intramuscularly 
every six hours; and the addition of erythromycin 
on the second postoperative day in doses of 200 mg. 
every four hours. Chloromycetin was discontinued 
after four days and erythromycin continued until 
discharge. Seven days postoperatively mild diar- 
rhea occurred which was thought to be a result of 
antibiotic therapy, but which responded well to 
administration of nystatin and Lactinex.® Cultures 
obtained from the infected suture line revealed the 
presence of a hemolytic Staphylococcus albus, re- 
ported as being highly sensitive to novobiocin and 
erythromycin but resistant to Terramycin, tetra- 
cycline, Chloromycetin, penicillin and dihydro- 
streptomycin. The postoperative blood pressure 
has been in the range of 120/70 to 140/50 mm. Hg. 
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Fic. 4. X-ray film taken three months following the 
second operation. 


The boy was maintained on erythromycin daily as 
prophylactic therapy for four months. 

His postoperative course to date has been un- 
complicated. At the time of writing, he still has a 
systolic murmur heard best in the third and fourth 
left interspaces, and less distinctly at the apex, 
which is somewhat less pronounced than pre- 
operatively. He is healthy and in good general 
condition. A film of the chest taken three months 
after the second operation is shown in Figure 4. 


COMMENTS 


Although there have been several reports 
of a staphylococcal infection following surgery 
around the heart and great vessels [1-6], we 
have been unable to find a report of successful 
treatment of such a complication following 
aortic resection for coarctation. Most cases 
occurred in patients who had a recurrence of a 
patent ductus, in many of whom silk sutures 
were found in a false aneurysm at the recurrent 
site [2-6]. 

The infection in this patient apparently 
occurred at a point of lowered resistance in the 
vascular system, subsequent to a bacteremia 
from an infection in the upper respiratory tract 
or ear. Bahnson and associates, in a recent 
article [1] reporting five cases of staphylococcal 
infection following operations on the heart and 
great vessels, postulated that the most likely 
cause of infection was contamination of suture 
material at the time of operation. In a recent 
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False Aneurysm Due to Injected Aortic Anastomosis 


study, conducted at one of the hospitals in this 


city, Staphylococcus aureus was cultured from - 


such sites as the spout of the soap dispenser on 
the scrub basins, in the scrub basins themselves, 
and at the equipment table in the operating 
rooms. 

Although it may be necessary to revise our 
present opinions about the use of suture mate- 
rial for anastomosis of blood vessels, we believe 
that at the present time we should pay more 
attention to the sources of contamination in the 
operating theater, such as (1) the air condi- 


tioning system, (2) dirty linens, (3) student _ 


nurses, interns and other inexperienced person- 
nel, (4) Improper gowning (especially in the 
case of pathologists or other persons entering 
the operating suite in street clothes), (5) 
vigorous powdering of the hands near instru- 
ments or sterile equipment, (6) delay in chang- 
ing gloves or gowns when any known or 
suspected contamination has occurred, (7) not 
using two masks when upper respiratory tract 
infections or infected facial lesions are present, 
and (8) unnecessary conversation and in- 
constant attention to most routine and minute 
details. Great care must also be exercised in the 
proper and selective use of antibiotics, with 
judicious use of cultures when feasible and 
constant awareness of the increasingly complex 
problem of resistant microorganisms. 

Bahnson and his group [1] have recently 
conducted studies using silk, stainless steel, 
nylon, dacron and catgut sutures implanted in 
the right ventricular myocardium of dogs. They 
were interested to note that infections asso- 
ciated with catgut subsided regularly and 
healed spontaneously after three weeks, which 


they presumed to be due to the gradual absorp- 
tion of the foreign body. They were not ready, 
however, to recommend the use of catgut 
sutures In cardiovascular surgery. 


SUMMARY 


A case of staphylococcal infection of an aortic 
suture line, with development of a leak and false 
aneurysm, is presented. Successful treatment of 
such a complication has not been reported in the 
literature to our knowledge. Several observa- 
tions have been made about the need for 
constant vigilance on the part of all surgeons 
during any operation. 

It is imperative to use all possible precautions 
to prevent the potentially disastrous complica- 
tion of infected suture lines in cardiovascular 
surgery. 


REFERENCES 


. Baunson, H. T., Spencer, F. C. and BENNETT, 
I. L., Jn. Staphylococcal infections of the heart 
and great vessels due to silk sutures. Ann. Surg., 
146: 390, 1957. 

. Exstom, G. The surgical treatment of patent ductus 
arteriosus. Acta chir. Scandinav., Suppl. 169, 1952. 

. Jones, J. C. Complications of the surgery of patent 
ductus arteriosus. J. Thoracic Surg., 16: 305, 1947. 

. Scott, H. W. Surgical treatment of patent ductus 
arteriosus in childhood. S. Clin. North America, 
32: 1299, 1952. 

. TourorF, A. S. W. Discussion of article by Jones, 

. Tourorr, A. S. W. Discussion of article by Gross, 
R. E. Complete division for patent ductus 
arteriosus. J. Thoracic Surg., 16: 324, 1947. 

. SHuMackeR, H. B., Jr. and Kine, H. Surgical 
management of rapidly expanding intrathoracic 
pulsating hematomas. Surg., Gynec. e Obst., 
109: 155-164, 1959. 


he 

I 
as 
n- 
a 
th 3 
x, 
-al 
hs 5 
ts 
ry 
ve 
‘ul 
ng 
eS 
eS 
nt 
ly 
he 
ia 
ict 
nt 
nd 
sly 
ire 
‘nt 

93 


Metastatic Melanoma of the Stomach 


GALEN H. Davis, M.p. AND RICHARD W. ZOLLINGER, M.D., Columbus, Obio 


From the Departments of Surgery and Pathology, The 
Medical Center, Obio State University; and the Mount 
Carmel Hospital, Columbus, Obio. 


melanoma is well known for its 
myriad manifestations. As such, it is not 
unusual for various organ systems to be in- 
volved, particularly in terminal states. The 
gastrointestinal tract however, is rarely at- 
tacked, according to Willis’ observations [7]. 
Willis also states that metastasis to the stom- 
ach is very rare indeed. 

Recently, a case of melanoma metastatic to 
the stomach was observed. This case, in addi- 
tion to the foregoing statement, prompted a 
review of similar cases (at University and 
Mount Carmel Hospitals, Columbus, Ohio). 
The purpose of this survey was to determine 
the relative frequency of such lesions, as well 
as to find the common characteristics, if any, 
that would prove useful in diagnosis. 


CASE REPORT 


E. C. (No. 11820L) was a seventy-six year old 
white woman who was admitted to the Mount 
Carmel Hospital with a six-month history of 
epigastric discomfort and postprandial pain. In 
addition, there had been a weight loss of twelve 
pounds, anorexia, nausea and frequent tarry stools. 
Also noted was a feeling of weakness which was 
more marked in the morning hours. Roentgenologi- 
cal evaluation in the weeks preceding admission 
had s..own a large, polypoid mass in the fundus of 
the stomach which was reported as showing an 
extensive filling defect involving the upper two- 
thirds of the stomach, due to a neoplasm. The 
impression was that the patient had carcinoma of 
the stomach. (Fig. 1.) The esophagus and duo- 
denum were normal in appearance. A film of the 
chest was reported as not disclosing any demon- 
strable abnormalities. The patient was subse- 
quently admitted to Mount Carmel Hospital on 
September 4, 1957, for further evaluation and 
possible treatment. 

In the past, the patient had noted a dark, 
pigmented mole on the posterior aspect of the left 
upper arm which had been present for at least 
fifteen years. Following a two-month period of 
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intermittent bleeding from this area, she consulted 
a physician who recommended that a _ biopsy 
specimen be taken. She was subsequently admitted 
to University Hospital (No. 577879) on November 
27, 1955, where biopsy of the lesion revealed a 
malignant melanoma. Wide excision of the primary 
tumor, together with a radical axillary dissection, 
was performed. No tumor was found‘in any of the 
sugical specimens from the axilla. 

The patient was discharged on December 7, 1955, 
following an uncomplicated hospital course, with 
instruction to return at frequent intervals for 
check-ups. ; 

The review of systems did not produce additional 
pertinent information. 

Physical examination showed a moderately 
underweight, elderly, white woman, who appeared 
chronically ill. There were well healed scars of the 
left axilla and left upper arm. Minimal edema, with 
a questionable small lymph node, was noted in the 
left axilla. A firm, non-tender liver edge was felt 
4.5 cm. below the right costal margin. No other 
masses or organamegaly was detected. The re- 
mainder of the physical examination was essen- 
tially within normal limits. 

Laboratory studies on admission showed a 
hemoglobin content of 11.8 gm. per cent, white 
blood cell count 9,050 per cu. mm., with a moderate 
shift to the left in the differential count. The 
urinalysis was negative for abnormalities. Fasting 
blood sugar was 93 mg. per cent. The blood urea 
nitrogen was-4.0 mg. per cent. The prothrombin 
time was 95 per cent normal. Total proteins were 
6.76 gm. per cent. Determination of blood volume 
revealed a reduced total volume of gg90 cu. cm.; 
deficit of plasma volume, 520 cu. cm.; and a 
depletion of red cell volume, 470 cu. cm. The 
serum electrolytes and carbon dioxide combining 
power were within acceptable limits. Twelve-hour 
gastric analysis was reported as having a total 
volume of 16 cu. cm. with no free hydrochloric acid. 
Total gastric acidity was 5.0 degrees. 

On September 9, 1957, following a preparatory 
period, the abdominal cavity was entered through 
a left paramedian rectus incision. The stomach, 
small intestine and remainder of the abdominal 
contents were inspected. The stomach was found 
to be small. A tiny, black, pin-head sized area was 
noted on the anterior surface. Other similar areas 
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were discovered throughout the gastrocolic omen- 
um. Palpation of the stomach demonstrated 
everal small, freely movable masses within its 
umen which were believed to be polypoid in 
ature. No gross abnormality of the liver was 
letected. The gallbladder contained many small 
tones. Gastrotomy was performed. Inspection of 
he mucosa resulted in discovery of several mush- 
oom-shaped lesions (with centrally located ulcera- 
ion in many), concentrated in the fundus of the 
tomach. (Fig. 2.) Solitary lesions of similar char- 
cter were found scattered throughout other areas 
f the stomach. The gross appearance of melanoma 
vas confirmed by microscopic examination of 
nultiple biopsy specimens. In view of the in- 
»perability, the stomach and abdomen were closed. 

The immediate postoperative period was satis- 
actory. However, the patient’s condition gradually 
leteriorated. On September 28, 1957, an obvious 
superficial thrombophlebitis of the right long 
saphenous vein developed, which in view of the 
yatient’s poor prognosis, was treated conserva- 
tively. On October 8, 1957, acute respiratory 
listress suddenly developed and the patient died. 
The immediate cause of death was determined to 
be due to pulmonary embolization. 

At necropsy, multiple polypoid lesions, varying 
from 1 to 2 cm. in diameter, were found con- 
centrated along the greater curvature of the 
stomach. The gross and microscopic appearance 
was that of melanoma. A 5 mm. submucosal nodule 
of tumor was encountered in the mid-jejunum. In 
the large bowel, two slightly polypoid nodules were 
found, one in the cecum and the second in the 
transverse colon. Multiple tumor nodules were 
scattered throughout the peripancreatic fat, the 
largest of which was 15 mm. in diameter. Also, a 
3 cm. tumor nodule was discovered in the cortex of 
the left adrenal. Multiple sections through the 
myocardium disclosed a solitary 3 mm. area of 


Fic. 1. Radiologic appearance of the mass located in the 
fundus of the stomach. Note the polypoid character. 


tumor in the wall of the left ventricle. Palpation of 
the lungs revealed several nodules of tumor, less 
than 0.5 cm. in diameter, which microscopically 
were typical of metastatic melanoma. Thrombi 
were found in medium-sized arteries supplying the 
right lower lobe. The liver was of normal size and 
on sectioning demonstrated only two 10 to 12 mm. 
sized nodules of metastatic tumor. The gallbladder 
contained numerous small calculi. 


Fic. 2. Gross appearance of the gastric lesions at time of surgery. 
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TABLE I 
OCCURRENCE OF METASTASES TO THE STOMACH 
FROM MALIGNANCY ARISING OUTSIDE THE 
GASTROINTESTINAL TRACT* 


Neoplasm 


No. of Cases 


Bronchogenic carcinoma ; 
Reticulum cell sarcoma................ 
Carcinoma of pancreas................ 
Carcinoma of prostate. . . 
Carcmoma of 
Carcinoma of cervix........... 
Carcinoma of breast......... 

Endometrial adenocarcinoma 

Carcinoma of gallbladder 
Lymphoblastoma............ 
Fibrosarcoma of uterus........... 
Carcinoma of tongue.................. 
Carcinoma of bile duct................| 
Carcinoma of thyroid 

Carcinoma of urinary bladder......... .| 
Carcinoma of esophagus............ 
Carcinoma of cystic duct........ 
Carcinoma of testis 
Fibrosarcoma of 
Choriocarcinoma 

Chronic lymphatic leukemia ve 
Adenocarcinoma of colon.............. 


° 


* 23,019 autopsies. 


COMMENTS 


Three additional cases of melanoma, meta- 
static to the stomach, were found by review of 
the operative and autopsy statistics encom- 
passing a twenty-year period (1937-1957). The 
relative occurrence of melanoma, metastatic to 
the stomach, as compared to other types of 
malignancy involving the gastrium, is depicted 
in Table 1. Instances of contiguous spread were 
not included. From these results, the approxi- 
mate incidence of melanoma metastatic to the 
stomach found at autopsy, was one case in 
7,000 postmortem examinations. 

A total of 134 cases of cutaneous and ocular 
melanoma were reviewed. No instance of 
gastric involvement from ocular melanoma was 
found; however, such is known to occur [2]. 

Probably the greatest aid in the diagnosis of 
such lesions, short of direct visualization and 
biopsy, is radiologic examination. It is said that 
the polypoid appearance of the lesion is of 
particular importance. This is believed to 
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represent a constant pattern of gastric metas- 
tasis from melanoma [3,4], although polypoid 
lesions of the stomach are not exclusively a 
feature of melanoma [5]. 

Frequently, evidence of central ulceration, 
giving the appearance of a “donut” shaped 
area, may be seen [6—8]. In this regard, Willis 
states that pure metastasis occurs by the 
hematogenous route. He describes the forma- 
tion of a doughnut-shaped lesion as beginning 
with submucosal invasion, which progresses to 
the development of a circumscribed nodule or 
plaque that protrudes into the lumen and 
eventually undergoes central ulceration. Bar- 
ium studies, in such cases, generally reveal a 
circumscribed filling defect, with a centrally 
located area of opaqueness. Calcification in 
metastatic lesions has also been reported [9]. 

Other measures, such as gastroscopy which 
occasionally permits direct visualization and 
biopsy, or gastric lavage and microscopic 
examination of the obtained cells, may prove 
useful in certain instances. 


SUMMARY 


A case of cutaneous melanoma, metastatic to 
the stomach is described. Similar cases over a 
twenty-year period were reviewed. The fre- 
quency of gastric involvement by metastasis 
from melanoma was one in 7,000 autopsies and 
one in forty-five cases of melanoma. A descrip- 
tion of the lesions encountered is given, to- 
gether with an analysis of methods useful in 
their diagnosis. 


REFERENCES 


. Wits, R. A. The Spread of Tumors in the Human 
Body. 2nd ed. London, 1952. Butterworth and Co. 

. Clinicopathological conference. Ocular melanoma 
metastatic to the stomach. Postgrad. Med., 22: 
183, 1957. 

. Ricuman, A. and Linsay, J. Melanoma of small 
intestine and stomach. J. Mt. Sinai Hosp., 
17: 907, 

. CuHatpron, R., CEBALLos, J. and McGraw, J. 
Metastatic melanoma of the stomach. Am. J. 
Roentgenol., 74: 242, 1955. 

. Hiceins, G. A. Polypoid lesions of the stomach. 
Am, Surgeon, 21: 318, 1955. 

. Hivsisu, T. F. Roentgen manifestations of malignant 
melanoma. Am. J. Roentgenol., 78: 769, 1957. 

. Kuxes, J. Melanoblastic gastric ulcer. Lékacské 
listy, 9: 184, 1954. 

. Lupin, H. Melanoma metastasis in stomach and 
duodenal bulb. Oncologia, 6: 221, 1953. 

9. Escovitz, W. and Wuite, S. G. Extensive metastatic 
calcification in a case of malignant melanoma. 
Ann. West. Med. e Surg., 40: 339, 1950. 


Ig 


Dermatofibrosarcoma Protuberans 


J. K. McGrecor, M.v., Buffalo, New York 


gues protuberans is a 
neoplasm which originates in connective 
tissue. It was first described by Pliffard, but 
lifferentiated from other sarcomas of the skin 
»y Darier [1] and Ferrande in 1929, and named 
by Hoffmann [2]. It is of interest because of its 
constant and characteristic clinical features 
which make diagnosis simple, and which 
differentiate it from other sarcomas of soft 
tissue. 

The tumor usually occurs in persons between 
the ages of twenty and forty-five, but has been 
described in a child five years old [3]. The sexes 
are more or less equally represented with a 
slight preponderance in the female. It occurs 
most frequently on the anterior surface of the 
body to the right or left of the midline, with the 
periumbilical and groin regions predominating. 
The back, limbs, buttocks and genitalia, how- 
ever, may also be involved [4]. 


CLINICAL APPEARANCE 


Clinically the lesion may be irregular in 
contour, and rubbery and firm on palpation. It 
consists of a slightly raised mass with the bluish 
pink sclerotic appearance of a scleroderma. In 
the center, nodules of varying sizes appear to 
coalesce, forming a continuous plaque. This 
lesion is firmly fixed to the skin. It is freely 
movable over the deeper structures, except in 
its late stages when it may be fixed to deep 
fascial planes. After a variable, but usually 
long, period there appear on the plaque a num- 
ber of nodules of varying sizes, either sessile or 
pedunculated which, in contradistinction to the 
slow growth of the early sclerotic plaque, in- 
crease rapidly in size, often becoming as large 
as a small orange within a few months. They 
may be whitish or, more characteristically, 
purplish in color, and are generally firm and 
rubbery on palpation but may become infarcted, 
cystic and necrotic. Ulceration may take place 
on the surface of the tumor, giving it a fungating 


appearance. Some may spontaneously involute 
and others drop off. The underlying plaque, 
however, spreads laterally and much more 
slowly into the deeper tissues, where it may 
become fixed to deep fascial structures. This 
accounts for the difficulty encountered in 
complete removal and in the local recurrence 
which follows about 20 per cent of surgical 
excisions. Finally the whole chest or abdomen 
may become covered with the growth. 

Generally the condition is practically asymp- 
tornatic and does not affect the general health. 
Metastases are rare [5] but have been reported 
by way of lymphatics [4], either after the condi- 
tion has been present for a long time [6], or after 
inadequate local excision [3,7]. 

The relation which this tumor has to the skin 
is sometimes simulated by wens which are gen- 
erally less firm on palpation. Similarly, lipomas 
are usually easily recognized by their soft 
texture. Gummas of the back may be attached 
to the skin and discoloration may precede 
rupture, but they lack the encapsulation and 
their duration is shorter. Because of their 
reddish surfaces they have been mistaken for 
angiomas, but considering the difference in 
density of the two tumors the differentiation is 
not difficult. The so-called fibroid of Paget [8], 
or desmoid tumor, has sometimes been con- 
fused with this lesion; however, this is found 
most frequently in multiparous women and is 
attached to the deep fascia. 


SITE OF ORIGIN 


The site of origin of this sarcoma, although 
discussed by a number of authorities, is not as 
yet clearly established. Many believe that these 
tumors originate from the deep subcutaneous 
fibrous tissue of fat or fascia. Binkley [4] sug- 
gested the mammary ridge as a site of origin 
but admitted that it could not be explained on 
this basis alone. Others have postulated an 
origin in nerve tissue but no histologic proof of 
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Fic. 1. Clinical photograph shows large sessile and 
pedunculated tumor masses originating from a raised 
sclerotic skin plaque. 


this has been offered. Previous trauma has also 
been implicated as an etiologic factor but this 
is not clearly substantiated. 


PATHOLOGY 


Grossly these tumors are completely en- 
capsulated except over the surface where the 
skin is attached to the tumor [9,10]. They are 
firm, dense and elastic on palpation. The cut 
surface shows wavy bundles of fibrous tissue 
more or less parallel with each other. The cut 
surface glistens and is pearly white or pinkish 
in color. 

Microscopic examination reveals no features 
that might be regarded as pathognomonic. The 
epidermal layer is normal except for attenua- 
tion and loss of rete pegs. The corium is oc- 
cupied by a uniform layer of myxedematous 
connective tissue with large lacunar spaces. 
Beneath this layer is a stratum composed of 
intertwining bundles of spindle cells with a few 
interspersed mitotic figures which penetrate the 
normal adipose tissue underlying the deepest 
portion of the growth. It is impossible to make 
the diagnosis from the histologic picture, even 


Fic. 2. Photomicrograph shows intertwining bundles of 
spindle cells, some of which show differentiation in size, 
shape and staining characteristics. (Courtesy of Dr. A. 
Lukas, Department of Pathology, Buffalo General 
Hospital, Buffalo, New York.) 


to distinguish it from other fibrosarcomas of the 
skin [11]. The diagnosis, therefore, must be 
based entirely on clinical grounds. 

In recurrent tumors or those which have been 
attenuated by treatment, the cells may be a 
little broader and occupy the larger part of the 
field at the expense of the connective tissue, 
and the blood vessels are a little more in evi- 
dence. In areas of invasion and in the metastatic 
nodules, the tumor retains its fibrotic character. 


TREATMENT 


The method of treatment most widely 
accepted today is that of wide surgical excision 
[12,13]. If this is adequately executed an 
excellent prognosis can be expected. In some 
centers small plaque-like fibrosarcomas of skin 
may be treated initially by x-ray radiation. 
However, this mode of therapy is not applicable 
to the large bulky lesions such as in the case 
reported herein. When roentgen therapy is used 
it is based upon protected, high voltage, heavy 
filtration, low intensity technics. The applica- 
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tion of chemotherapeutic agents in the manage- 
ment of this tumor does not seem applicable in 
the light of present knowledge. 


CASE REPORT 


A thirty-three year old Negro nurse’s aide 
presented with an eleven-year history of a large, 
rubbery, firm mass surrounded by several small, 
hard, painless nodules which were reddish or 
bluish pink in color and located on the upper, outer 
quadrant of the left breast. This lesion appeared to 
arise from a similarly colored sclerotic plaque which 
grossly resembled a keloid formation. This lesion 
was originally painful and had been treated by 
manipulation by a faith healer, who finally resorted 
to local excision. Subsequently the tumor recurred 
and was associated with several satellite nodules. 
Although the new lesion was not painful, it had a 
tendency to ulcerate. Secondary infection of the 
ulcer was not uncommon, and the patient was 
obliged to keep the lesion continually dressed to 
prevent soiling of her underclothing. Episodes of 
frank hemorrhage were reported to have occurred 
from time to time but these were controlled by 
pressure. 

Physical examination revealed a Negro woman 
of approximately the stated age, in no apparent 
distress. Examination of her neck revealed a num- 
ber of movable, firm, non-tender nodules in the 
left supraclavicular fossa. The chest expanded 
normally, and percussion and auscultation indi- 
cated no abnormalities. The left axilla revealed a 
few non-tender shotty nodules but was otherwise 
normal on palpation. The right breast and axilla 
showed no abnormality. On the left breast there 
was a mass the size of an orange located in the skin 
of the upper outer quadrant, surrounded by a 
number of smaller satellite nodules. (Fig. 1.) These 
masses appeared to originate from a bluish pink, 
raised, sclerotic plaque, which was firmly fixed to 
the skin but was freely movable over the sub- 
cutaneous structures. The remainder of the 
physical examination was non-contributory. 

This lesion was biopsied and reported as a 
fibrosarcoma of the skin, compatible with a 
dermatofibrosarcoma protuberans. (Fig. 2.) The 
lesion was then widely excised, dissection being 
carried down to pectoral fascia. The defect was 
closed using split-thickness skin grafts. 

The patient was seen some eight months [ater 
and noted to be progressing satisfactorily. The 
wound was well healed and no evidence of recur- 


rence could be detected. The supraclavicular and 
axillary nodes were not detected at this time. 


SUMMARY 


The literature concerning dermatofibrosar- 
coma protuberans is briefly reviewed. The 
means of accurate clinical recognition and treat- 
ment are discussed, and a case report is 
presented. 


CONCLUSIONS 


1. These tumors are slow growing 
fibrosarcomas. 

2. They are difficult to differentiate histo- 
logically from other types of fibrosarcomas of 
the skin but present a typical clinical picture. 

3. They generally grow in continuity but 
may metastasize via the lymphatics. 

4. A properly performed local operation 
results in a permanent cure in most instances. 
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Huge Hiatal Hernia Associated with 
Acute Coronary Thrombosis 


ANGELO RIBERI, M.D. AND RosBert J. Hritzo, M.p., Youngstown, Ohio 


From the Departments of Surgery and Pathology, St. 
Elizabeth Hospital, Youngstown, Obio. This paper was 
one of the hospital prize winners in the 1958 contest 
sponsored by the Cleveland Area Surgical Society. 


Me has been written about esophageal 
hiatal hernias and their role in producing 
cardiac symptoms. The patient on whom we are 
reporting presented with an unusual condition 
in which a huge hiatal hernia may have, directly 
or indirectly, produced a coronary thrombosis 
that resulted in a fatal myocardial infarction. 


CASE REPORT* 


A sixty-five year old white man was admitted to 
St. Elizabeth Hospital complaining of acute ab- 
dominal pain of three days’ duration and persistent 
vomiting of two days’ duration. There was no his- 
tory of previous episodes of pain or indigestion sug- 
gestive of hiatal hernia. Physical findings were 
within normal limits, except for signs of minimal 
dehydration and a moderately distended abdomen 
with a “‘poorly defined mass” in the right upper 
and lower quandrants. The hemoglobin was 16 gm. 
per 100 ml., and the white blood cell count was 
14,300 per cu. mm. with 85 per cent neutrophils. A 
flat film of the abdomen taken on the day of admis- 
sion did not reveal evidence of bowel obstruction. 
A film of the chest disclosed no abnormalities. A 
Levin tube was inserted for nasogastric suction, and 
intravenous fluids were given to maintain a satis- 
factory electrolyte and fluid balance. Fluid and 
gastric suction was continued for three days, and 
the natient appeared somewhat improved. At this 
point a gastrointestinal series was undertaken. 
Shortly after the patient had swallowed 10 ounces 
of liquid barium sulfate and the first films were 
taken, he suddenly gasped and died. The films ob- 
tained antemortem showed a markedly distended 
small bowel and an intrathoracic stomach that 
pushed the heart forward against the sternum. 
(Figs. 1 and 2.) 


* Reported through the courtesy of Dr. M. C. 
Raupple. 


American Journal of Surgery, Volume 99, January, 1960 


At autopsy, strangulated small intestine was 
found in an externally undetectable, right Richter’s 
type femoral hernia. Proximal to the obstruction 
the bowel was markedly distended and red-purple 
in color. A sliding esophageal hiatal hernia was 
present measuring about 10 cm. in its greatest 
diameter. The major portion of the stomach pro- 
jected through the hernia into an incomplete serous 
sac posterior to the heart and anterior to the 
thoracic aorta. The esophagus was of normal caliber 
and length. The stomach was dilated to two to three 
times its normal size. The right main stem coronary 
artery was completely occluded close to its origin 
by a brownish adherent thrombus. Near the apex, 
in the interventricular septum, there was a brown- 
ish tan discoloration which obliterated the normal 
bundle markings. The remainder of the heart and 
coronary arteries showed only moderate athero- 
sclerosis. On microscopic examination it was noted 
that the thrombus was attacked by early organiza- 
tion, and the infarct showed necrosis and granulo- 
cytic exudate compatible with an infarct of some 
twelve hours’ duration. 


COMMENTS 


The role of hiatal hernia in producing cardiac 
symptoms has interested many nvestigators. 
Von Bergmann in 1932 [z], and Harrington in 
1933 [2] and 1938 [3] indicated that these 
hernias were associated with symptoms that 
simulated angina pectoris. Further interest in 
this problem was created by Gilbert. He found 
eighteen hiatal hernias in forty-four patients 
suffering from typical attacks of angina pectoris 
[7]. According to Salzberg and Blades, it is often 
possible to demonstrate in these patients 
electrocardiographic signs suggesting coronary 
artery disease accompanied by typical precor- 
dial pain and concomitant tachycardia [4]. 

Sweet, in analyzing a series of 130 cases of 
hiatal hernia [5] treated surgically, found 
thirty-two patients in whom the diagnosis of 
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Fic. 1. Anteroposterior roentgenogram of chest, with 
barium in stomach, shows extensive herniation of 
stomach into chest. A definite fluid level is seen. 


angina pectoris had been debated prior to 
surgery. 

Jones and Chapman [6] were able to demon- 
strate that it was possible to elicit retrosternal 
pain with radiation toward the left arm by 
simply distending the lower esophagus of 
perfectly normal young adults with a balloon. 

An interesting experiment was described by 
Gilbert et al. [7]: distention of the stomach or 
the peritoneal cavity in dogs produced a 
definite reduction in blood flow through the 
left circumflex coronary artery. Because this 
reduction in flow could be suppressed by 
vagotomy or by the administration of atropine, 
it was suggested that the anginal attacks 
occurring in hiatal hernia are not only angina- 
like but also true angina pectoris. 

Holoubeck and co-workers [8] reported on 
twenty-one patients who had been treated 
for various lengths of time for coronary artery 
disease while the painful symptomatology was 
actually produced by diaphragmatic hernia. 
According to these authors, the electrocardio- 
graphic tracings in these patients showed a 
transient low T wave voltage in lead 1. It 
seems significant that this alteration did not 
appear with exercise and did not recur after 
corrective surgery of the lesion. 

A very pertinent study is that of Palmer [9] 


Fic. 2. Lateral view of chest. Location of herniated 


stomach is evident and displacement of heart against 
sternum is easily visible. 


who made interesting observations on a group 
of 214 patients with hiatal hernia. Among them 
he found eleven patients with the classic 
manifestations of myocardial infection. In addi- 
tion, several other patients had symptoms 
suggestive of coronary artery disease. This 
painful symptomatology was attributed to an 
autonomic reflex initiated by the displaced 
gastric pouch. Moreover, according to Palmer, 
nitroglycerine not only relieves the pain of 
angina pectoris but also often affords relief for 
the pain of hiatal hernia and other types of 
esophageal dyskinesias. 

On the other hand, Master and associates [10] 
do not believe that simple hiatal hernia can 
produce disturbances of the coronary circula- 
tion if the coronary arteries are not diseased. 
However, they agree that angina pectoris can 
be precipitated by hiatal hernia when the 
coronary arteries are sclerotic, this being 
probably due to a trigger mechanism similar 
to that occurring in gallbladder disease as 
demonstrated by Ravdin. 

Morrison and Schwalm [11] believe that the 
angina-like pain occurring in patients with 
hiatal hernia originates in the stomach and 
esophagus. These authors were able to produce 
experimentally sudden changes in cardiac 
rhythm up to complete standstill by gaseous 
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distension of the stomach in patients with heart 
disease. Similar conclusions were also reached 
by Sallet and associates [12]. This relationship 
was also observed and reported by one of us 
(A. R.) in association with Lortat-Jacob and 
Parma [73]. 

Thus, the consensus is that autonomic re- 
flexes seem to be responsible for this painful 
symptomatology; however, there is also some 
evidence that mechanical compression by the 
herniated viscus may be involved. This is par- 
ticularly true when the hernias are of the large 
“balloon type” described by Effler [14]. The 
air and fluid present in the stomach displace 
an equivalent amount of air in the lungs 
(Effler). It appears that this situation can 
seriously interfere with normal cardiac function 
by pushing the heart forward against the 
sternum to produce “cardiac tamponade from 
without the pericardial sac.” 

Our patient’s hernia seems to fit the category 
of “balloon hernia” as described by Effler. 
The sequence of events was probably as follows: 
The initial incident was the incarceration of 
the right femoral hernia; the dilatation of the 
small bowel proximal to the obstruction tremen- 
dously increased the intra-abdominal pressure, 
probably enlarged the already loose esophageal 
hiatus and forced the greater part of the stom- 
ach into the chest. Although it is a matter of 
conjecture, mechanical compression of the 
heart by the stomach, as well as autonomic 
reflexes possibly originating in the hiatal hernia, 
may have compromised the already damaged 
coronary arteries of this patient and precipi- 
tated coronary thrombosis and myocardial 
infarction. 

Only one other case is reported in the litera- 
ture that resembles the present one. The patient 
had had definite attacks of angina pectoris 
when his stomach was distended. He refused 
surgery and eventually died from coronary 
occlusion possibly induced by gastric distention 
with cardiac displacement [15]. 


SUMMARY 


An unusual case of hiatal hernia is reported. 
An unrecognized incarcerated femoral hernia 
of the Richter type precipitated a series of 
events that forced the greater part of the stom- 


ach into the chest, displacing the heart and 
culminating in death from myocardial infarc- 
tion. The role played by a large herniated 
stomach in producing coronary thrombosis is 
discussed in the light of the radiologic and 
autopsy findings and in relation to a review of 
clinical and experimental observations. 
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Traumatic Rupture of the Gallbladder 
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IX the absence of a penetrating wound of the 
abdomen and the presence of a norma gall- 
bladder, traumatic rupture of this organ is seen 
so infrequently that the condition is seldom 
suspected or diagnosed preoperatively. Since 
emergency surgical intervention is necessary as 
soon as the diagnosis is suspected, the following 
case is reported, the literature reviewed, and 
the diagnosis and treatment discussed. 


CASE REPORT 


The patient, a seven year old white boy, was 
admitted to the Man Memorial Hospital on 
March 31, 1957. Approximately four hours prior to 
admission he fell from the top of an outhouse, where 
he was playing, onto the supporting boards of the 
fence of a chicken coop. He landed across his 
epigastrium and immediately reported abdominal 
pain to his parents. He was given water and 
vomited twice, the vomitus consisting of mucus and 
water. He had urinated shortly prior to the injury 
and had neither defecated nor urinated afterward. 
He was seen by his local physician who referred him 
to the hospital for evaluation and treatment. 

Other than a tendon repair of the flexors of the 
right wrist one year previously, the past medical 
history revealed no major injuries, illnesses or 
surgery. The family history was non-contributory. 

On general examination the boy was cooperative 
but complained bitterly of abdominal pain. He had 
an extreme thirst and was perspiring profusely. 
Physical examination was entirely normal except for 
the abdominal findings. There was generalized ab- 
dominal rigidity with no definite localization of 
tenderness. Peristalsis was absent. Rectal examina- 
tion showed exquisite tenderness to palpation of 
the anterior rectal wall. There was one small super- 


ficial abrasion in the right periumbilical region. 
This was the only gross abnormality on the skin 
of the body. 

Laboratory examination showed a white blood 
count of 35,200 per cu. mm.; the hemoglobin was 
14.1 gm. per cent and the hematocrit 47 per cent. 
The differential count showed 67 polymorphonu- 
clear leukocytes, 24 stab forms of polymorphonu- 
clear leukocytes, 6 lymphocytes and 3 monocytes. 
Urinalysis showed a trace of albumin and sugar but 
was negative for acetone. Microscopic examination 
of the urine showed occasional red cells and 10 to 12 
white blood cells per high-power field. 

Roentgenographic examination of the abdomen 
with the patient in the prone and upright positions 
revealed no evidence of intra-abdominal disorders. 
There was some scattered gas in the small bowel 
but no evidence of dilatation. No calculi or free air 
were seen. Roentgenographic examination of the 
chest showed no abnormalities. 

The abdominal physical findings definitely sup- 
ported the diagnosis of an acute surgical condition 
of the abdomen, post-traumatic. It was believed 
that exploratory laparotomy was mandatory. The 
most marked trauma on the early physical examina- 
tion appeared to be in the area of the right upper 
quadrant of the abdomen. Laceration of the liver 
was suspected but was not supported because of the 
normal hemoglobin and hematocrit values. It was 
thought that rupture of a hollow viscus was proba- 
ble because of the abdominal findings supporting 
chemical peritonitis. 

A Levin tube was placed in the stomach and 
within one hour after admission to the hospital and 
five hours following the injury, the child was taken 
to the operating room after preoperative prepara- 
tion for exploratory laparotomy. 

Under adequate general anesthesia a right 
paramedian rectus incision was made. The rectus 
muscle was reflected laterally, and the peritoneal 
cavity was opened and found to contain approxi- 
mately 600 cc. of brownish red fluid. After exploral 
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Fic. 1. Artist’s conception of surgical findings. Note laceration of the gall- 
bladder on the right Jateral surface midway between the entrance of the cystic 


duct and the fundus. 


tion of the entire peritoneal cavity the only 
abnormality found was a laceration of the gall- 
bladder on the right lateral surface midway be- 
tween the entrance of the cystic duct and the 
fundus. (Fig. 1.) The laceration was approximately 
1 cm. in Jength and bile was exuding from it. A small 
clot of blood over the laceration was removed. The 
gallbladder and liver were otherwise entirely nor- 
mal. The peritoneal cavity was aspirated and the 
laceration was closed using No. 4-0 Atraumatic® 
interrupted chromic catgut sutures approximating 
all layers. A row of No. 4-0 Atraumatic silk sutures 
approximated the serosa. Following this, explora- 
tion was repeated in the abdominal cavity and a 
very small retroperitoneal hematoma on the ri 
insignificant in size and located in a perineph 
position, was noted. The small and large intestines 
were then examined, and other than the presence 
of Ascaris lumbricoides as an intraluminal parasite, 
examination was normal. A drain was placed 
through a stab wound in the right upper quadrant 
lateral to the right rectus incision, at the foramen 
of Winslow. The peritoneal cavity was then closed 
in the usual manner. The patient was returned to 
the recovery room in good condition, having 
tolerated the anesthesia and operation well. 

The patient made a completely uneventful 
recovery and was discharged to outpatient fol- 
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low-up on April 4, 1957. He continued to be 
completely asymptomatic and an oral cholecysto- 
gram on April 22, 1957, showed the gallbladder to 
be entirely normal in outline without evidence of 
calculus, filling defect or other abnormality. He 
was seen approximately one year following opera- 
tion and was still asymptomatic, with a normal 


gallbladder. 
COMMENTS 


Etiology. -The ease with which an abnormal 
gallbladder can be traumatically ruptured or 
dissected free from the liver bed is easily 
understood. The incidence of perforation of a 
normal gallbladder without a_ penetrating 
wound of the abdomen should be low. A review 
of the literature supports this. The discussion 
of Smith and Hastings [9] in 1954 summarized 
thirty-five cases, including their own, of 
traumatic rupture of the gallbladder. Many of 
these were abnormal before trauma but the 
exact number was not stated. One could expect 
a pendulous, loosely attached but otherwise 
normal gallbladder to be easily injured. The 
patient reported on herein showed no anatomic 
or pathologic condition at operation to explain 
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the ease of injury, and is the youngest patient 
described. 

Diagnosis. All authors agree that it is 
almost impossible to determine the diagnosis 
preoperatively. It must be made as a chemical 
bile peritonitis. The complications of this are so 
great that the diagnosis must be considered in 
non-penetrating injury to the right upper 
abdominal quadrant. The exact nature of the 
harmful effect of bile in the peritoneal cavity is 
still questioned [4,5]. Some believe it is due to 
the irritating effect of bile acids and salts. It 
has been shown in this reported case that fol- 
lowing the peritoneal introduction of bile, 
ascites rapidly develops causing massive fluid 
loss from the extracellular compartment. This 
may be the lethal effect of bile peritonitis al- 
though certainly bacterial growth will be a 
complication if operation is delayed too long. 
Most authors believe that shock is the chief 
cause of death from bile peritonitis. Whatever 
causes the death, bile peritonitis carries a 
mortality rate from an estimated minimum 
of 50 per cent on upwards in the reports of 
previous authors [3,5]. 

A review of the literature will impress one 
with the fact that the diagnosis is difficult. 
Symptoms of bile peritonitis develop more 
slowly than those of intraperitoneal hemor- 
rhage. Nevertheless, in the presently reported 
case, symptoms were sudden and rapid in onset. 

We do not believe that paracentesis ab- 
dominis is a logical preoperative procedure. One 
would do better to perform exploratory laparot- 
omy than confuse diagnosis and treatment by 
a false-negative aspiration. This procedure is 
not without complications and delay in opera- 
tion is most hazardous. 

Treatment. Operation is mandatory if any 
suspicion of perforation of the gallbladder is 
present. Knepper et al. [2] stated in 1956 that 
traumatic rupture of the gallbladder should be 
treated by cholecystectomy. In the instance of 
this seven year old boy, we believed that there 
was no indication to remove the otherwise 
normal organ. It might be surmised that the 
suture line could serve as a nidus for future 


cholelithiasis. We believe that with proper 
technic in closure of small lacerations there 
should be no increased incidence of future 
abnormality of the gallbladder. Certainly 
major destruction of the gallbladder or an 
abnormal one would indicate cholecystectomy. 

With the increase in acceleration-decelera- 
tion injuries, we may expect an increase in the 
incidence of these rarer injuries of closed 
abdominal trauma. One must perform explora- 
tory laparotomy more often when the findings 
support such intervention rather than delay 
operation with observation. 


SUMMARY 


1. A case is presented of traumatic rupture 
of an otherwise normal gallbladder in a young 
boy. 

2. The etiology, diagnosis and treatment are 
discussed. 


Acknowledgment: We wish to express our 
thanks to Dr. Ivars V. Sprogis for the medical 
drawing. 
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Intussusception of the Vermiform Appendix 
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ie listing the many causes of pain in the right 
lower quadrant of the abdomen, intus- 

susception of the vermiform appendix is found 

far down on the pathological list. 

This impression is substantiated when a re- 
view of the world literature is made and about 
100 cases were published to 1957 [8]. 

It is readily admitted that many cases are 
not reported but if one explores the surgical and 
pathological records of any hospital, very few 
cases of intussusception of the vermiform ap- 
pendix will be found. 

In 50,000 specimens of the human vermiform 
appendix, Collins [z] could identify only two 
cases of inverted appendix (0.004 per cent). 
The purpose of this paper is to study a new case 
of this rare condition. 


CASE REPORT 


The patient, a seventeen year old white girl, was 
admitted (No. 20,825, Dr. Cesar Cals Hospital) 
with a chief complaint of pain in the right lower 
quadrant of the abdomen. From the clinic, a history 
of nausea, vomiting and diarrhea during the pre- 
vious two days was elicited. The pain had been 
cramp-like, on and off for about nine days. The 
patient was slender, well developed and well 
nourished. On examination, the abdomen was soft 
and there was some tenderness in the right lower 
quadrant. A mass was felt on digital rectal 
examination. 


INVAGINATED APPENDIX 
MESO-APPENDIX 
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Laboratory data were as follows: the results of 
blood count and urinalysis were within normal 
limits. The stool was negative for worms and occult 
blood. With the probable diagnosis of appendicitis, 
the young patient was taken to surgery for explora- 
tory laparotomy. 

At operation with the patient under endotracheal 
anesthesia, a transverse incision (Rockey incision) 
was made over the right lower quadrant and the 
abdominal cavity was opened. The cecum was 
identified and the vermiform appendix was sought 
in its anatomical position. 

A stump-like object was found at the end of the 
cecum which on delivery proved to be an intus- 
susception of the appendix. On palpation, a tumor 
mass was felt extending into the cecum in contact 
with the stump-appendix. Reduction of the in- 
tussusception was attempted but was not possible. 
Opening the cecum for the reduction of the 
intussusception was not advisable because the pa- 
tient has not been prepared for open intestinal 
surgery. The cecum was shut off by means of an 
intestinal clamp and the appendix excised together 
with about 3 cm. of surrounding cecal wall. This 
was closed by a continous through and through 
suture of catgut (No. 3-0) and then buried by 
interrupted Lembert sutures of cotton (No. 3-0). 
The peritoneal cavity was closed without drainage 
and the abdominal layers were drawn together with 
cotton stitches. The patient was dismissed from the 
hospital on her seventh postoperative day. 

The specimen consisted of the vermiform ap- 
pendix and a portion of the wall of the cecum. (Fig. 
1.) The appendix was 7 cm. in length, its distal end 
was invaginated through the proximal end into the 
cecal segment. The invaginated appendix was 
swollen and congested and it could not be reduced. 
The mesoappendix was thick and firm with some 
necrosis close to the intussuscepted segment. The 
cecal wall surrounding the intussusceptum of the 
appendix was normal. 


COMMENTS 


In 1858 McKidd [9] published the first case 
of intussusception of the appendix. Since then 
this rare condition has increased the differential 
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diagnosis of pain in the right lower quadrant 
of the abdomen. 

In 1904 Jalaguier [6] published the first 
correct diagnosis of an intussusception of the 
appendix in his third recorded case. This 
appears to be the only recorded instance of an 
intussusception of the appendix being diag- 
nosed clinically, since the knowledge of this 
new disorder. 

Coopernail [2] as far back as 1933 described 
an intussusception of the vermiform appendix 
in a two and a half year old white girl and 
stated “a case similar ... has never been 
published in medical literature.” In 1941, 
Skarby [12] was able to make the first x-ray 
diagnosis of intussusception of the appendix by 
an opaque enema which showed a filling defect 
in the cecum. 

A review of the world literature discloses that 
preoperative diagnosis of this rare disorder is 
very difficult because it is generally confused 
clinically with inflammation of the appendix, or 
radiologically with a tumor of the cecum. 

In eighty-one recorded cases McSwain [zo] 
stated the average age of patients with this 
entity to be sixteen years and the majority of 
cases to occur in the first decade of life. The 
incidence of occurrence in males to females is 
four or five to one. 


ETIOLOGY AND PATHOLOGY 


In 1904, Gunn and Whitelock [5] reported a 
series of experiments in which they showed the 
appendix to be capable of rhythmic peristaltic 
contractions. These experiments were confirmed 
by Dannis [3] in a study of 289 appendices. 

Rich in Meissner’s and Auerbach’s plexi, the 
appendix is capable of peristaltic contractions 
when a foreign body is causing irritation in its 
lumen. This etiology of intussusception of the 
appendix was taught by Rolleston [71] in 1898 
when he published his case in which “the ap- 
pendix tried to extrude a foreign body from 
within its lumen.” In 1931, MacDermott [7] in 
an anatomical study, described a muscular 
sphincter at the base of the appendix. In these 


anatomical and physiological studies we can 
find an explanation for the intussusception of 
the vermiform appendix. 

In our case the intussuscepted appendix, 
starting the invagination into its nearest por- 
tion and caught by the spasm of the muscular 
sphincter of the base, could not be reduced. The 
venous return was jeopardized and the intus- 
suscepted appendix became swollen and edema- 
tous, bringing difficulty in the surgical reduc- 
tion of the intussusception. 

Whitrow [13] and Frazer [4] have published 
the only two cases to date of this type (McSwain 
—type 1) of intussusception of the vermiform 
appendix. Our patient is the third case of this 
type recorded. 


SUMMARY 


A case of intussusception of the appendix is 
presented. 
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SPECIAL DEPARTMENTS 


Surgery Court Cases 


Howarp Newcoms Morse,* Atlanta, Georgia 


NARDINI VS. GILBERT 


United States Court of Appeals for the 
Fourth Circuit 


260 F. 2d 177 


This was a malpractice case brought by a 
patient against a surgeon. The District Court 
of the United States for the Eastern District 
of Virginia directed a verdict in favor of the 
surgeon, and the patient appealed. 

The patient was suffering from a painful and 
swollen knee, and after consulting the surgeon 
and undergoing certain treatments which 
proved ineffective, she entered the hospital for 
surgery. The surgeon made a tentative diagno- 
sis of the ailment as a torn medial meniscus. He 
was desirous of performing an exploratory 
operation to examine the inner knee and both 
medial and lateral menisci. 

The operation was performed by entry from 
the lateral, instead of the medial, side of the 
knee. The anterior portion of the medial menis- 
cus was removed in the course of the operation, 
and upon examination it was found there was a 
tear in the removed portion. For a time after 
the operation the patient suffered from what 
appeared to be an infection, and still later some 
restricted motion developed in the knee. Sur- 
geons called by the patient testified that the 
customary approach in operating for a torn 
medial meniscus would be from the medial 
side and that they would not have operated 
from the lateral side. 

The United States Court of Appeals for the 
Fourth Circuit affirmed the decision of the 


court below. The United States Court of 
Appeals declared: “While it is clear that his 
(the surgeon’s) approach to the medial menis- 
cus, if it were known with definiteness that the 
fault lay there, was not the usual approach, the 
surgeon was, nevertheless, able to remove the 
torn portion of the medial meniscus, and none 
of the experts was prepared to say that his 
procedure was improper.” 


FLYNN VS. STEARNS 


Appellate Division of Superior Court of 
New Jersey 


52 N. J. Super. 115, 145 A. 2d 33 


The patient, an eight year old girl, broke her 
arm. She was taken immediately to a hospital 
and placed under the care of the defendant- 
surgeon. The surgeon diagnosed her injury as a 
“‘super condylar fracture, right humerus.’ The 
surgeon twice attempted a closed reduction of 
the fracture but the result was not satisfactory. 
Therefore, the surgeon did an “open reduc- 
tion,” that is, surgery performed with the 
patient under anesthesia, during which the 
flesh was cut to expose the bone and the ends 
of the fracture were joined. 

The wound became infected and the pa- 
tient’s temperature rose. Consequently, on the 
day after the operation the surgeon split the 
cast and exposed the wound to allow it to 
drain. That, and antibiotics and other treat- 
ment, gradually lowered her temperature but 
not sufficiently. Therefore, the surgeon “opened 


* Counsellor at Law of the Supreme Court of the United States of America. 
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the wound entirely and put some vaseline gauze 
in it to keep it open and then the drainage 
could completely drain out and the wound 
could heal.” 

The wound thereafter healed completely, and 
the patient was discharged from the hospital. 
The union of the fracture was good, and the 
patient made no complaint about the bone con- 
dition which resulted. However, the patient, 
by her father, contended that the infection 
which set in after the operation affected the 
tissue in the elbow in a manner which caused 
her to lose the ability to bend it. 

When the patient was discharged from the 
hospital she could move her elbow “over a 
range of only 20 degrees,” according to the 
surgeon’s note in the hospital record. Conse- 
quently, he directed her to come to his office 
for physiotherapy. He “worked over her to get 
motion for a period of two months.” He noted, 
“Patient holds a one pound weight in hand with 
elbow on table. This stretches scar tissue at 
elbow and allows extension. Hand can be raised 
to mouth. Movement over 50 degrees range. 
There is definite progress but still limited 
flexion. Extension to 135 degrees.” 

The surgeon told the patient’s parents he 
could do nothing further for her, except possibly 
perform another operation when she was older, 
and he terminated the treatments at his office. 
He instructed the patient and her parents that 
the stretching exercises be continued at home. 
Those exercises consisted principally of carrying 
and lifting an iron or other weight for some 
period each day. The patient never went back 
to the surgeon for further examination or 
treatment. 


The patient did not continue the exercises. 
With the exercises, the surgeon “expected . . . 
that she would have a much better range of 
motion,” but he never expected the elbow to 
go back to normal. The stiffness in the elbow 
increased and eventually the patient lost even 
the motion she had when she last saw the sur- 
geon. Her range of motion “diminished to 
minimal.” 

The patient, by her father, filed an action 
against the surgeon for damages for alleged 
malpractice. She based her action upon the 
following two grounds: (1) the surgeon did not 
take proper precautions against infection in 
performing the operation for open reduction, 
and (2) the open reduction was unnecessary, 
for had the surgeon taken a portable x-ray film 
while attempting the “closed reduction,” that 
is, by manipulation, he would have been able 
to “set” the fracture without any operation. 

The surgeon defended on the ground that the 
patient was guilty of contributory negligence 
in that she failed to follow the directions which 
the surgeon ordered at the time he discharged 
her. A jury in the Superior Court of New Jersey 
returned a verdict for the surgeon, and the court 
entered judgment accordingly. The patient, by 
her father, appealed. The Appellate Division 
of the Superior Court of New Jersey reversed 
the decision of the court below. The Appellate 
Division held that since the fault, if any, of the 
patient was subsequent to the fault of the sur- 
geon it was not a proximate contributing cause 
of the injury, and it should have been submitted 
to the jury, if at all, only as bearing on the issue 
of damages, and not as a basis for a finding of 
contributory negligence. 
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An important and recognizable type of injury which often occurs to the 
driver of an automobile during sudden deceleration. 


Sipney W. NELSsoNn, M.D., Columbus, Obio 


From the Department of Radiology, The Obio State 
University, Columbus, Obio. 


American Journal of Surgery, Volume 99, January, 1960 


110 


The Diagnostic Corner 


His thirty-four year old white physician 
yg in a head-on automobile collision nine 
days prior to admission. He was wearing a seat 
belt and therefore was not thrown out of the 
car, although he received a contusion across the 
upper third of his thorax as it struck the steer- 
ing wheel. He did not receive any noticeable 
abdominal injury, but did sustain a fracture of 
his mandible, a fracture of one of the ribs on 
the left side and a bilateral malleolar fracture 
of the left ankle. He was hospitalized at another 
institution where his blood pressure was noted 
to elevate; nine days after the accident it had 
reached 260/120 mm. Hg. At this time he com- 
plained of a severe back pain, warming of his 
genitals, and paresthesia and weakness of the 
lower extremities. His physician noted that he 
was unable to palpate any femoral or posterior 
tibial pulses at this time, and the patient was 


sent to the Ohio State University Hospital for 
study and treatment. 

Physical examination at the time of admis- 
sion showed an acutely ill white man complain- 
ing of severe back ache. Blood pressure was 
230/120 mm. Hg in the right arm and 238/128 
mm. Hg in the left arm. Pulse rate was 140 per 
minute. The teeth of the upper and lower jaws 
were wired together in order to immobilize the 
mandibular fracture. There was some dullness 
to percussion in the left base of the lung, the 
lungs otherwise being clear. The heart rate was 
regular. Examination of the abdomen was 
negative for abnormalities. The left leg was in 
a below-knee cast. Below the cast the foot was 
noted to be cold to palpation. Arterial pulsa- 
tions were absent bilaterally. An x-ray film of 
the chest (opposite) showed fluid in the left base. 

What is your diagnosis? 


Please turn page for answer 
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Diagnosis: Dissecting traumatic aneurysm, descending thoracic 
aorta. 
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The history of steering-wheel trauma to the 
anterior chest occurring during sudden de- 
celeration, as occurs to the driver in many 
automobile accidents, should focus attention 
on the possibility of a ruptured aorta. During 
deceleration the aortic arch can move. How- 
ever, the proximal descending aorta is a rela- 
tively fixed structure, and during sudden de- 
celeration its posterior attachment is frequently 
torn at a point 3 or 4 cm. distal to the origin 
of the left subclavian artery. A large tear can 
result in a massive mediastinal hemorrhage, 
with death occurring very soon after injury, 
whereas a smaller rent can result in less rapid 
bleeding and a less fulminating course, as oc- 
curred in the patient presented herein. 

Of great interest is the fact that the attending 
physician noted the blood pressure was rising 
and had reached the level of 260/120 mm. Hg 
on the ninth day after the injury. This un- 
doubtedly was due to the fact that the peri- 
aortic hematoma and the dissecting aneurysm 
had resulted in a high grade narrowing of the 
lumen of the descending aorta. Therefore, from 
a hemodynamic standpoint the situation resem- 
bled coarctation of the aorta. This occlusion 
also accounted for the absence of femoral and 
other arterial pulsations in the lower extremi- 
ties. The dysesthesia and paresthesia in both 
of the lower extremities, perineum and penis 
were probably due to the fact that the dissect- 
ing aneurysm had seriously interfered with the 
arterial blood flow through the spinal branches 
of the intercostal arteries. The compromise of 
blood flow through these arteries and resultant 
ischemia of the spinal cord must have accounted 
for the sensory and motor changes in the lower 
extremities. 

The x-ray changes are highly suggestive of 
the diagnosis of a ruptured aorta in a young 
patient with this history of trauma. One would 
expect to see a very sharply defined aortic arch 


on the x-ray film of the chest of a young person, 
whereas this patient had an extremely poorly 
defined aortic arch (arrows on film opposite), 
which was also much larger than normal. In the 
older age groups an atherosclerotic dissecting 
aortic aneurysm or possibly a neoplasm very 
closely related to the descending aorta might 
conceivably produce this same appearance. 

The patient was operated upon under hypo- 
thermia, and a large dissecting aneurysm of the 
upper thoracic aorta was encountered. The 
entire wall of the aneurysm was very friable. 
The dissecting aneurysm and the periaortic clot 
had resulted in almost complete obliteration of 
the aortic lumen. The patient’s condition was 
quite precarious and it was elected to perform 
the most conservative procedure, which at the 
time was believed to be the insertion of a nylon 
graft to attempt to bridge the 5 cm. gap be- 
tween viable aortic tissue on the proximal and 
distal sides of the lesion. The edema and friabil- 
ity of the aorta on both sides of the non-viable 
tissue prevented the sutures from holding. 
Bleeding was extremely profuse during the 
attempted procedure, and in spite of massive 
blood replacement the patient died before a 
more extensive resection of the thoracic aorta 
could be performed. 
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An interesting diagnostic problem of a newborn infant who was unable 
to retain oral fluids. 


Sipney W. NELSON, M.p., Columbus, Obio 


From the Department of Radiology, The Obio State 
University, Columbus, Obio. 
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6 oy five day old male infant was admitted 
to Columbus Children’s Hospital on Febru- 
ry 18, 1958, because of jaundice which had 
been noted at birth in another institution. At 
birth the patient weighed 5 pounds, 14 ounces, 
ind the weight had dropped to 4 pounds, 
12 ounces on the day of admission to Children’s 
Hospital. The patient’s mother had a history 
of polyhydramnios during her pregnancy, and 
delivery had been by cesarean section. Physical 
examination showed a very dehydrated infant 
in no apparent acute distress. The patient was 
unable to retain fluids orally. Hemoglobin was 
17.7 gm. per cent. White blood count was 
12,950 per cu. mm., with a normal differential 
count. The indirect van den Bergh was 11.4 mg. 
per cent, the total van den Bergh 11.6 mg. per 
cent. Electrolytes were within normal limits, 


except for serum chlorides which were 78 
mEq./L. Blood urea nitrogen was 37.5 mg. per 
cent. Sodium was 126 mEq., potassium 5.1 
mEq. Stool examinations on the day of admis- 
sion were positive for trypsin. Gastric aspira- 
tion was negative for trypsin. 

X-ray films of the abdomen with the patient 
in supine and upright positions showed an inter- 
esting finding consisting of a large amount of 
air in the stomach, which occupied almost the 
entire left side of the abdomen, and a second 
collection of air and fluid to the right of the 
gastric outline (see film opposite). These find- 
ings are characteristic of a specific type of 
problem producing the previously described 
clinical state in newborn infants. 


What is your diagnosis? 


Please turn page for answer 
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Diagnosis: Duodenal stenosis proximal to the ampulla of Vater. 
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The x-ray findings in this patient show the 
classic “double bubble” indicating a high 
grade duodenal obstruction in the second por- 
tion of the duodenum (see film opposite). When 
the “double bubble” sign is seen, the large 
bubble occupying the left side of the patient’s 
abdomen is due to the marked amount of air 
in the obstructed stomach. The second bubble, 
lying farthest to the patient’s right, is almost 
always due to a large distended duodenal bulb 
just proximal to the obstruction in part 1 of 
the duodenum. If there is too much fluid in the 
stomach, a catheter can be introduced, through 
which the fluid can be aspirated and air in- 
jected into the stomach. Then, by taking x-ray 
films of the patient in upright and inverted 
positions, the diagnosis can almost always be 
accurately made on the basis of the characteris- 
tic configuration of the “double bubble.” 

This “double bubble” appearance has been 
described as almost always being due to duo- 
denal atresia or an annular pancreas. It is 
doubtful that these two conditions can be 
differentiated on the basis of x-ray films alone. 
It is extremely important that barium not be 
administered orally or given by rectum to these 
infants, inasmuch as the plain x-ray findings 
themselves are classic for this condition and can 
localize the site of the obstruction. When large 
amounts of barium are given orally or rectally, 
the diagnosis becomes more difficult; further- 
more, a lot of unnecessary material is placed in 
the gastrointestinal tract of these infants. 

Another point of diagnostic interest is the 
history of polyhydramnios in the infant’s 
mother. This is often a result of obstructing 
gastrointestinal lesions which interfere with 


absorption of amniotic fluid from the gastro- 
intestinal tract of the fetus. 

The duodenal stenosis in this patient was not 
complete as in cases of duodenal atresia. Al- 
though the roentgenograms did not show any 
gas distal to the proximal duodenum, at surgery 
there were a few bubbles of gas in the proximal 
jejunum which was about the size of a lead 
pencil because of the high grade duodenal 
stenosis. Duodenal jejunostomy was performed; 
the colon was normally rotated. There were a 
few adhesions in the region of the duodenum 
which were not divided. The patient had an 
uneventful postoperative course. 


Acknowledgment: I am grateful to Dr. Wil- 
liam Howard, radiologist at Columbus Chil- 
dren’s Hospital, and Dr. William Clatworthy, 
the chief surgeon of the Columbus Children’s 
Hospital, for allowing me to use this case. 
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POSTINFECTIOUS THROMBOCYTOPENIC PURPURA AND ITS MANAGEMENT 


Tuomas L. Meyer, Jr., M.p., Columbus, Obio 


From the Department of Surgery, Obio State University 
Medical Center, Columbus, Obio. 
pee D. H., a four year old white boy, was 

admitted to the Hematology Service of 
University Hospital because of epistaxis, 
petechiae and ecchymosis. He had been exposed 
to varicella, and broke out with the typical 
lesions twenty days later. The course of the 
exanthem was not unusual until the third day 
when his mother noted multiple bruises over 
his body. Nosebleeds also developed which were 
difficult to stop. These symptoms persisted for 
two days prior to admission. 

The patient had two brothers who were 
afflicted with a “bleeding tendency,” one hav- 
ing required blood transfusions. 


PHYSICAL AND LABORATORY FINDINGS 


The child was well developed and well nour- 
ished. He was crying but in no distress. His 
temperature was 100°F. rectally; pulse was 96 
and respirations 32 per minute. Blood was 
oozing from the nose, and the skin was covered 
with varicella lesions in all stages of develop- 
ment. In addition, there were many petechiae 
and ecchymotic areas over the body. The liver 
was palpated 4 cm. below the right costal mar- 
gin, and several examiners palpated the tip of 
the spleen. 

On admission, the hemoglobin was 11.3 gm. 
per cent; red blood count, 3.9 million per 
cu. mm.; and white blood count, 9,500 per cu. 
mm. (47 per cent lymphocytes). The reticulo- 
cyte count was 0.8 per cent and platelet count 
3,940 per cu. mm. Urinalysis showed only 
3 to 5 red blood cells per high power field, 
and the stool was guaiac-negative. Blood 
urea nitrogen, prothrombin time and coagu- 
lation time (using the Lee-White method) 
were all within normal limits. There was no 
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retraction of the clot after twenty-four hours. 
Aspiration of the bone marrow showed abun- 
dant and hyperplastic megakaryocytes, and 
was interpreted as being compatible with post- 
infectious thrombocytopenic purpura. 


EARLY MANAGEMENT AND LATER COURSE 


The diagnosis of postinfectious thrombo- 
cytopenic purpura was made, and the adminis- 
tration of prednisone, 20 mg. every six hours, 
was begun. The patient was also followed up 
closely for signs of intracranial hemorrhage. 
The platelet count rose steadily to 63,420 per 
cu. mm. during the first three days of therapy, 
then dropped to 17,000 per cu. mm. before 
rising to 117,000 per cu. mm. on the eleventh 
hospital day. During this time, the varicella 
cleared and no new petechiae developed. Hemo- 
globin and red blood cell count remained stable. 

Because of the development of moon facies, 
hypertension and a 4 pound weight gain, the 
dose of prednisone was reduced by 10 mg. every 
other day. Four days later the platelet count 
dropped to 30,000 per cu. mm. and, although 
no new hemorrhagic lesions developed, the 
patient was transferred to the Surgical Service 
for splenectomy... 


SURGERY 


The patient received 75 mg. of hydrocorti- 
sone intramuscularly on the morning of surgery. 
With fresh blood available, a left paramedian 
incision was made from the xiphocostal angle 
to the umbilicus. The lesser sac was opened 
and the splenic artery was identified, clamped 
and ligated some distance from the spleen. The 
spleen was then freed and removed after its 
vessels were ligated separately with No. 2-0 
sutures. The spleen weighed 60 gm. An acces- 
sory spleen 2 cm. in diameter was removed from 
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the splenocolic ligament, and a wedge of liver 
ind a retroperitoneal lymph node were taken 
or biopsy. The wound was closed in layers. 
Blood loss was estimated at 200 cc. and it was 
‘eplaced with 400 cc. of fresh blood. On the 
irst postoperative day the platelet count rose 
-o 836,000 per cu. mm. and then to 2,800,000 
yer cu. mm. by the third day. The dosage of 
hydrocortisone was gradually reduced over the 
1ext five days and then discontinued. Except 
for a temperature elevation of 102°F. rectally 
on the first postoperative day, the patient had 
in uneventful recovery. Six months later he 
was still in remission. 


COMMENTS 


Thrombocytopenic purpura, when primary, 
is called idiopathic thrombocytopenic purpura. 
When associated with conditions such as leuke- 
mia or anemia or when caused by certain 
chemical, physical or animal substances, it is 
known as secondary or symptomatic thrombo- 
cytopenic purpura. 

Idiopathic thrombocytopenic purpura occurs 
most often in children and young adults. Not 
infrequently, there is a family history of ready 
bruising or other forms of bleeding. There is a 
tendency toward spontaneous remissions, and 
with corticosteroid therapy this tendency is 
greater. However, when remission fails to occur 
and bleeding continues, splenectomy has been 
curative in over 80 per cent of patients. 

Treatment of the secondary forms of throm- 
bocytopenic purpura depends on the associated 
condition. If the thrombocytopenia is due to 
replacement of bone marrow or toxic agents, 
splenectomy is not indicated. However, in cer- 
tain instances, when the bone marrow discloses 
an adequate number of megakaryocytes, the 
treatment is the same as for the idiopathic form. 

Such was the situation with the patient re- 
ported on herein. The diagnosis was based on 
the purpura, low platelet count and the bone 
marrow picture. Varicella was thought to be 
the etiologic agent, and because the exanthem 
is self-limiting, an attempt was made to delay 


splenectomy and hope for a spontaneous remis- 
sion. The child was given prednisone because 
the corticosteroids have been found to reduce 
capillary fragility and increase the platelet 
count in a good number of patients. 

It is essential to watch for signs of intra- 
cranial hemorrhage, for this is an indication for 
immediate splenectomy. 

The patient responded well at first to corti- 
costeroid therapy; the platelet count rose and 
bleeding stopped. However, when toxicity to 
prednisone necessitated a reduction in dosage, 
the platelet count fell precipitously and it was 
decided to perform splenectomy before hemor- 
rhage recurred. 

Fresh blood was made available as a ready 
source of platelets, should bleeding have be- 
come a problem during surgery. The splenic 
artery was identified and ligated before the 
spleen was mobilized. This was done because 
the platelet level is known to rise immediately 
after this; also there is probably less blood loss 
in subsequent steps. A search for accessory 
spleens is important because their presence 
might later cause an exacerbation. In the case 
presented, one was found and removed. Biopsy 
specimens of the liver and _ retroperitoneal 
lymph nodes are taken for diagnosis should 
other causes of hypersplenism be missed. In 
the case presented, they were negative for 
abnormalities. 

Immediately after surgery the platelet count 
was found to rise sharply to extremely high 
levels, and no further bleeding occurred. 
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HIATUS HERNIA AND ACID PEPTIC DISEASE 


R. C. Stewart, M.D., Columbus, Obio 


From the Department of Surgery, The Obio State Univer- 
sity Medical Center, Columbus, Obio. 
awe A. H. (No. 650589), a sixty-nine 
year old white woman, was admitted 
through the emergency room on December 16, 
1958, with a three-week history of intermittent 
nausea and vomiting and a five-day history of 
tarry stools. The vomitus, initially, was clear 
and contained no bile, but over the previous 
week had become dark brown and resembled 
“coffee grounds.” On the day of admission, 
following several episodes of severe retching, 
the patient vomited approximately one cupful 
of dark red blood. 

During the previous fifteen years the patient 
had experienced intermittent epigastric burning 
pain, frequently occurring at night, which was 
relieved by food and antacids. For the past five 
years she had also experienced a severe sub- 
sternal burning pain which was accentuated 
after eating and upon lying down. 

Twice in the past five years the patient had 
had severe episodes of nausea and vomiting. 
Each lasted for several days but neither was 
accompanied by hematemesis. There was no 
history of jaundice, gallbladder trouble, dietary 
indiscretions or high intake of ethanol. 

Past History. The patient’s general health 
had been good except for hypertension and 
symptoms of mild congestive failure, for which 
she had been taking digitalis. She had always 
been rather obese but had lost approximately 
25 pounds over the past year with dieting. 

Physical Examination. On admission, the 
patient was a well developed, moderately obese 
white woman in no acute distress. Blood pres- 
sure was 140/100 Hg; pulse, 112 per minute; 
temperature and respirations were normal. The 
skin showed evidence of moderate dehydration. 
The heart was of normal size and rhythm. The 
thorax had an increased anteroposterior diame- 
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ter with flaring of the lower rib cage. A few 
moist rales were heard in the bases of the lung 
bilaterally. The abdomen was soft and moder- 
ately distended in the left upper quadrant. 
Bowel sounds were normal. There was moderate 
epigastric tenderness but no masses or organs 
were palpated. The remainder of the physical 
examination was essentially normal. 

Initial Laboratory Data. Admission hemo- 
globin was 13 gm. per cent. The hematocrit was 
40 per cent. There were 20,000 white blood cells 
per cu. mm. with 88 per cent total neutrophils 
and 4 per cent band forms. 

The urine had an acid reaction and a specific 
gravity of 1.032. There was no sugar or acetone, 
and the microscopic examination was negative 
for abnormalities. Serum amylase was 125 units; 
blood urea nitrogen, 21 mg./100 ml.; sodium, 
142 mEq./L., potassium 4.1 mEq./L., chloride 
97 mEq./L., and the carbon dioxide-combining 
power was 56 per cent. All of the liver func- 
tion tests, prothrombin time, and bleeding 
and coagulation studies were within normal 
limits. An electrocardiogram revealed no 
abnormalities. 

X-ray films of the chest showed moderate 
pulmonary emphysema. The heart was of nor- 
mal size and contour but a retrocardiac density 
with an air-fluid level was noted. 


HOSPITAL COURSE 


In the emergency room, blood was obtained 
for initial laboratory studies and for type and 
cross match. An intravenous infusion of normal 
saline solution was immediately begun through 
the 18 gauge needle used for drawing the blood. 
A Foley catheter was placed in the bladder, 
and a Levin tube was inserted after history and 
physical examination suggested the patient was 
not bleeding from varices. 

Approximately 1,300 cc. of coffee-ground, 
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guaiac-positive solution was aspirated from 
the stomach. A sample tested with Tépfer’s 
reagent showed the presence of free hydro- 
chloric acid. 

The patient was transported to the floor only 
ifter stabilization of her vital signs was assured, 
an intravenous infusion was in place and whole 
blood was available. 

Following hydration, the hemoglobin fell to 
10 gm. per cent and the white blood count to 
13,000 per cu. mm. It soon became obvious that 
the bleeding was not progressive. 

A twelve-hour gastric analysis showed 710 cc. 
of gastric juice (normal, 400 cc.) with 36 mEq. 
of free hydrochloric acid (normal, 18 mEq.). 

On the third hospital day an upper gastro- 
intestinal series was performed. It demon- 
strated (1) a large sliding type hiatus hernia 
with ulceration; (2) marked deformity and 
stenosis of the duodenal bulb with a small 
active ulcer; and (3) a large dilated stomach 
secondary to partial obstruction. 

The patient was maintained on constant 
nasogastric suction for five days. During this 
time her blood volume deficit was replaced, 
and fluid and electrolyte requirements were 
maintained by intravenous infusions. On the 
sixth hospital day the Levin tube was removed. 
Subsequent gastric residual studies showed no 
evidence of retention. 

Strict ulcer management over the ensuing 
ten days was accompanied by a cessation of the 
patient’s epigastric pain, but the severe sub- 
sternal distress persisted. 

On the sixteenth hospital day the patient 
was taken to the operating room. A midline 
incision, removing the xiphoid process, greatly 
facilitated exposure of the hiatus. The hernia 
was of the sliding type and measured approxi- 
mately 6 cm. in diameter. Bilateral vagotomy 
was performed. The hernia was repaired by 
simple excision of the sac and closure of the 
diaphragmatic crus posterior to the stomach 
with interrupted No. 1-0 silk sutures, allowing 
enough room to pass the gloved finger through 
the hiatus. The cardioesophageal junction was 
then anchored to the undersurface of the 
diaphragm. 

The duodenum showed marked scarring with 
the typical clover-leaf deformity, and pyloric 
obstruction. Pyloroplasty was performed in the 
routine manner. The stomach was anchored to 
the anterior abdominal wall by constructing a 
gastrostomy for postoperative decompression. 
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The patient’s postoperative course was un- 
eventful and she was discharged, asympto- 
matic, on her twelfth postoperative day. 


COMMENTS 


Symptoms. The clear history of epigastric 
pain, awakening the patient at night and sub- 
siding following the ingestion of food or ant- 
acids, is certainly typical of duodenal ulcer. 
The more recent substernal burning pain 
effected by changes of position and intake of 
food suggests a reflux esophagitis. 

Normally the competence of the cardio- 
esophageal junction is maintained by the 
oblique insertion of the esophagus into the 
stomach, the intrinsic “sling” fibers of the 
stomach, the musculature of the right crux and 
the physiologic cardiac sphincter. 

A hiatus hernia displaces the esophagus 
upward and affects the efficiency of these valvu- 
lar mechanisms, allowing a reflux of the acid- 
peptic contents of the stomach. 

Prolonged vomiting and, more rarely, hetero- 
tropic gastric mucosa in the lower esophagus 
(“Barrett’s” ulcer) may also lead to esophagitis 
and ulceration. 

In the case presented herein, a diagnosis of 
hiatus hernia could have been made before 
barium studies were performed, as the x-ray 
film of the chest showed a typical retrocardiac 
shadow containing an air-fluid level. Substernal 
distress, of the type presented herein, is the 
most common symptom of hiatus hernia. Dys- 
phagia, the second most common symptom, 
indicating scarring or stricture, was not present 
initially. Upper gastrointestinal bleeding occurs 
in approximately one-fifth of symptomatic 
patients and is seldom massive. 

Bleeding following prolonged vomiting sug- 
gests that hemorrhage is secondary to esophagi- 
tis. The relatively minor loss of blood in the 
patient presented herein would certainly con- 
form to this diagnosis. 

Two problems are therefore presented: 
hiatus hernia and acid-peptic disease involving 
both the duodenum and the esophagus. The 
large hiatus hernia allowed free reflux of acid- 
peptic secretions into the esophagus by creating 
cardiac incompetency. Associated with the duo- 
denal ulcer was an increased concentration of 
free hydrochloric acid and an increased volume 
of gastric secretion available to reflux into the 
esophagus. The pyloric stenosis not only com- 
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pounded the esophageal erosion by causing 
repeated vomiting, but also acted as an added 
stimulus to secretion of hydrochloric acid by 
producing antral stasis and stimulation. 

Management. Because of evidence of upper 
gastrointestinal bleeding, the initial manage- 
ment of the patient sought to evaluate the 
cause and severity of massive gastrointestinal 
hemorrhage and prevent exsanguination. All 
patients suspected of having massive gastro- 
intestinal hemorrhage are managed in the 
manner described herein. 

A large needle (16 or 18 gauge) is inserted 
Into a vein, and sufficient blood is withdrawn 
for a count, emergency blood chemistries, and 
a type and cross match. Leaving the needle in 
place, an infusion of normal saline solution or 
plasma expander is begun until whole blood is 
available. 

A nasogastric tube is then inserted in all 
patients except those suspected of having 
esophageal varicies, because of a large spleen or 
other evidence of cirrhosis on physical exami- 
nation. This tube has three advantages: (1) 
decompression of the stomach, removing blood 
and allowing the elasticity of the gastric wall 
to aid in hemostasis; (2) removing acid-peptic 
secretions; and (3) giving evidence of the sever- 
ity and activity of the hemorrhage. 

A Foley catheter is also inserted if shock is 
present or impending, to measure urinary out- 
put accurately. The patient remains in the 
emergency room and is not transported until 
an intravenous infusion is in place, vital signs 
are stabilized and whole blood is available at 
the patient’s side. We have found it advisable 
to have 6 units of cross matched blood available 
in the bank at all times. As one unit is used it 
should be replaced. 

In the case presented herein, it was soon 
obvious that massive gastrointestinal hemor- 
rhage was not a problem. 

Following decompression by continuous na- 
sogastric suction, the patient’s obstructive 
symptoms disappeared. Epigastric distress was 
considerably relieved by a bland diet, antacids 
and antispasmodics. The substernal pain per- 
sisted, however, and was severe enough on some 
occasions to require narcotics. Furthermore, 
she had occasional dysphagia and painful de- 
glutition. A recent weight loss of 25 pounds had 
no effect on her symptoms and it is doubtful if 
further weight reduction would be beneficial. It 
was thought that despite the patient’s age and 


cardiac symptoms, operative intervention was 
indicated. Adequate surgical management in 
such a case must be aimed at correcting both 
the hiatus hernia and the underlying acid-peptic 
disease. 

It has been shown that from 35 to 40 per cent 
of all patients with symptomatic hiatus hernias 
require additional abdominal surgery. In a 
series reported by Mobley and Christensen [7], 
one-fourth of the patients operated upon had 
associated peptic ulcer disease. Another one- 
fourth had chronic cholecystitis. 

In the case presented herein, a transabdomi- 
nal repair was performed. Because of the pa- 
tient’s age and general phy sical condition, the 
more conservative operations for ulcer (i.e., 
vagotomy and pyloroplasty) were performed. 
Exposure of the hiatus is greatly facilitated by 
using a midline incision and removing the 
xiphoid process. 

A phrenic crush, in addition to hiatal repair, 
is of doubtful value. It is often permanent 
rather than temporary, and may encroach 
significantly upon the respiratory reserve. 
Furthermore, the left phrenic nerve supplies 
the left half of the right diaphragmatic crux, 
and its interruption may actually cause in- 
competence of the cardia. 


SUMMARY 


1. The symptomatic hiatus hernia is fre- 
quently associated with other intra-abdominal 
pathologic conditions, most commonly with 
peptic ulcer or gallbladder disease. 

2. Adequate surgical management must in- 
clude correction of associated surgical disease 
to insure against persistence of recurrence of 
symptoms. 

3. The transabdominal approach for repair 
of hiatus hernia is therefore the procedure of 
choice in many patients. Exposure is facilitated 
by a midline incision with removal of the 
xiphoid process. 
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BLEEDING MECKEL’S DIVERTICULUM IN AN ADULT 


Dona_Lp W. TRAPHAGEN, M.D., Columbus, Obio 


From the Department of Surgery, Obio State University 
Medical Center, Columbus, Obio. 
—_— patient (O. S. U. No. 645192), a 
twenty-five year old white woman, was 
admitted to Ohio State University Medical 
Center on July 20, 1958, with a chief complaint 
of rectal bleeding. She stated that following her 
evening meal she noted cramping abdominal 
pain and within three hours passed a large 
quantity of dark red liquid stool. A similar 
episode had occurred ten months prior to this 
admission. At that time 8 pints of whole blood 
were required to replace the blood loss. Barium 
enema and upper gastrointestinal radiographs 
disclosed no abnormalities at that time. Three 
months prior to admission a repeat upper 
gastrointestinal series and barium enema were 
done. A “‘suggestion of a duodenal ulcer” was 
found but no ulcer niche was detected. Since 
that time the patient had been treated with an 
ulcer diet, anticholinergic drugs and antacids. 
No ulcer symptoms were noted, however. The 
rectal bleeding on both occasions was described 
as consisting of large quantities of dark red 
blood, free of clots. 

Past history was non-contributory. No other 
manifestations of abnormal bleeding had ever 
occurred, and her menstrual history was nor- 
mal. The usual childhood diseases had occurred 
without sequelae. Surgical removal of a 
thrombosed hemorrhoid had been performed 
in 1951. It was thought significant that both 
the mother and father had proved active 
duodenal ulcers. 


PHYSICAL EXAMINATION 


The patient was a normally developed but 
thin white female. She was in no acute distress 
but was apprehensive concerning her rectal 
bleeding. Blood pressure was 114/64 mm. Hg; 
pulse, 84; respiration, 20; and temperature, 
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99.2°F. Complete physical examination was of 
no aid in diagnosis. The patient was found to 
be in excellent health without demonstrable 
abnormality. Rectal examination disclosed 
dark red blood but no other significant findings. 


LABORATORY DATA 


Hemoglobin was 11.6 gm. per cent; hemato- 
crit, 35 per cent; white blood count, 11,050 per 
cu. mm. with a normal differential count. 
Blood urea nitrogen was 19 mg. per cent; blood 
sugar, 75 mg. per cent, serologic test for 
syphilis negative. Urinalysis disclosed the fol- 
lowing data: specific gravity, 1.027; sugar and 
protein, negative; microscopically, few white 
blood cells and epithelial cells. 

During the previous hospital admission the 
following tests had been performed, all within 
normal limits: prothrombin, cephalin floccula- 
tion, bleeding and clotting time, platelet count, 
serum calcium. These tests were not repeated 
at this time. 


MANAGEMENT 


Upon admission, patients with gastrointesti- 
nal bleeding are managed in the following way: 
Six units of whole blood are typed and cross 
matched while the patient is in the emergency 
room. If massive hemorrhage is occurring, 
colloid in the form of serum albumin or dextran 
is given prior to obtaining the blood. An 18 
gauge needle is used. A minimum of 4 pints of 
whole blood is kept available. Normal saline 
solution alone is never used in treating hypo- 
volemic shock. Vasopressor drugs should be 
used only if blood replacement is ineffectual. 
Shock due to hemorrhage is treated by replace- 
ment with whole blood. Colloid may be used 
until blood is available. 

Blood pressure and pulse should be recorded 
every fifteen minutes until all bleeding has 
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Fic. 1. Hemorrhage sheet used at University Hospital, Columbus, Ohio, depict- 
ing treatment of hemorrhage and the patient’s physiological response. 


ceased for at least twelve hours. Hemoglobin 
and hematocrit determinations are ordered 
every eight hours. All this information is 
recorded on a hemorrhage sheet. (Fig. 1.) A 
properly kept hemorrhage sheet which depicts 
the amount of blood or colloid given and the 
patient’s physiological response is an accurate 
guide for the surgeon. 

Soon after admission, sigmoidoscopic ex- 
amination was performed. Dark red blood was 
found beyond the 25 cm. reach of the sigmoido- 
scope. Sigmoidoscopic examination is always 
indicated in the patient who passes blood per 
rectum even if the blood is black. Variations in 
transit time, amount of bleeding, as well as the 
presence or absence of obstruction, may greatly 


alter the color of the blood. Do not be misled by 
the color; use the sigmoidoscope. 

The patient’s bleeding ceased soon after ad- 
mission and transfusions were not immediately 
required. Investigation as to the cause and 
location of the bleeding were begun. In view of 
previous negative findings from upper gastro- 
intestinal radiographs and barium enemas, a 
fluorescein string test was indicated. This test, 
as reported by Traphagen and Karlan [1], 
should help locate the source of bleeding. 
Figure 2 depicts the equipment necessary for 
this test. After the patient had willingly 
swallowed the weighted string, she was asked 
to advance it by swallowing 6 inches every 
thirty minutes. For the first hour she was 
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placed on her right side to facilitate passage of 
the lead weight through the pylorus. 

Twelve hours later an upright radiograph of 
the abdomen was obtained to locate the posi- 
tion of the radiopaque string. (Fig. 3.) At this 
time the end of the string was judged to be in 
the last third of the ileum. The string was then 
taped to the patient’s cheek to prevent further 
movement. The nursing and house staff were 
alerted to watch for the first signs of repeated 
bleeding. The patient was continued on a 
bland diet to avoid negative nitrogen balance 
and dehydration. She ate easily with the string 
in place. On the evening of the third hospital 
day the patient passed a dark red bloody stool 
and experienced mild abdominal cramps. 
“Stat” hemoglobin and hematocrit determina- 
tions were 7.7 gm. per cent and 25 per cent, 
respectively. Ten cubic centimeters of sodium 
fluorescein were injected into an antecubital 
vein and the string was removed. Examination 
of the string proved it to be free of blood and 
fluorescein dye. This was absolute evidence that 
no bleeding was occurring within the area 
traversed by the string, namely, from the lips 
to the mid-ileum. With this new evidence, 
diagnostic possibilities became more limited 
and bleeding from a Meckel’s diverticulum was 
seriously considered. Much has been written 
concerning bleeding from a Meckel’s diver- 
ticulum but most reported cases occur in 
children. Fojcik [2] in 1957 reviewed the litera- 
ture and reported an unusual case of bleeding 
from this source in a seventy-one year old 


Fic. 3. Upright radiograph of abdomen showing string 
in lower ileum. 


woman. When bleeding does occur, heterotropic 
gastric mucosa is usually found in the diver- 
ticulum. It is of interest that Mayo [3] and 
others have found Meckel’s diverticuli to be 
twice as prevalent in males as in females. 

At the onset of recurrent bleeding, whole blood 
transfusions were started. Four units of whole 
blood were administered in a twenty-four-hour 
period. At the end of that time the hematocrit 
was 35 per cent and the hemoglobin was 11.2 


; 
\y 
Fic. 2. Equipment necessary for performance of the string test. 
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Fic. 4. Meckel’s diverticulum with copious supply of blood vessels. 


gm. per cent. With prompt blood replacement, 
no drop in blood pressure occurred despite a 
measured blood loss of 1,500 cc. During this 
twenty-four-hour period the patient was con- 
tinued on a bland diet. Hemorrhage again 
ceased spontaneously. If blood loss had con- 
tinued at the rate of 3 to 4 pints each twenty- 
four-hour period, emergency surgical interven- 
tion would have been indicated. Hoerr [4] and 
others have clearly shown the inadvisability of 
prolonged conservative management in the face 
of continued massive hemorrhage. Unless one’s 
hand is forced, it is advantageous to know the 
source of bleeding prior to surgical intervention. 
In this case the string test clearly established 
the bleeding point as distal to the mid-ileum. 
With this knowledge, x-ray films of the stomach 
and small bowel were obtained. No abnormality 
was detected. Only occasionally is a Meckel’s 
diverticulum found by radiographic methods, 
and then most commonly by chance rather than 
intent. 

The patient was placed on a low residue diet, 
and was given I gm. of neomycin every six 
hours and 2 ounces of castor oil twice daily. 
Even though a tentative diagnosis of Meckel’s 
diverticulum had been made, preparation of the 
colon was mandatory to allow for colotomy and 
“sterile coloscopy”’ if the source of the bleeding 
was not found in the ileum. The use of a sterile 
sigmoidoscope through multiple colotomy inci- 
sions should always be anticipated if the bleed- 
ing originates in the lower portion of the small 
bowel or large bowel. 

On July 25, the fifth hospital day, an incision 
was made in the lower right quadrant to expose 
the ileocecal area. A large Meckel’s diver- 
ticulum was encountered (Fig. 4.) A mesentery 
to the diverticulum was present with a large 
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artery coursing down its edge. The tip of the 
diverticulum was firm and somewhat suggestive 
of a tumor. Prior to resection of the diver- 
ticulum, general exploration of the abdomen 
had shown no abnormalities. Frozen section 
diagnosis of the resected diverticulum was 
heterotropic gastric mucosa. No evidence of 
neoplasm was found. The ileum was closed 
transversely to prevent obstruction of the 
lumen. 


POSTOPERATIVE COURSE 


The postoperative course was without un- 
usual incident. The patient’s hemoglobin and 
hematocrit remained stable and she was free of 
abdominal cramps. She was discharged on the 
seventh postoperative day and has remained 
in good health, free of abdominal cramps and 
without recurrent bleeding for seven months. 


SUMMARY 


The management of the patient with massive 
gastrointestinal hemorrhage due to a Meckel’s 
diverticulum is discussed. The fluorescein 
string test is helpful in localizing the source of 
hemorrhage to the region of the distal ileum. 
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Our Surgical Heritage 


D. P. Haut, M.p., Surgical Department, University of Louisville, Louisville, Kentucky 


UNITED STATES OF AMERICA 


JOHN SYNG DORSEY 


JouN Sync Dorsey was born on December 
23, 1783, in Philadelphia where his father 
Leonard Dorsey was a successful merchant. He 
was the nephew of an illustrious man, Philip 
Syng Physick. Dorsey received the degree of 
Doctor of Medicine in 1802 from the University 
of Pennsylvania at the age of nineteen and was 
appointed a resident physician at the City 
Hospital. It was here that he performed many 
autopsies and made careful bedside observa- 
tions before death to correlate his findings. 

In 1803 Dorsey embarked on a European 
sojourn with the avowed intention of spending 
a great part of his time in two great medical 
centers, London and Paris. While in London he 
lived with John Hunter and worked in Hunter’s 
private dissecting room as had his uncle, 
Philip Syng Physick, before him. He attended 
Hunter’s anatomical school where he acquitted 
himself well. In June 1803 he journeyed to 
Paris, and through the kindness of Boyer, then 
the surgeon-in-chief of La Charité, he received 
permission to continue dissection in the “Salle 
de Repos.” In his diary he gives not one line to 
the great French surgeons, Dupuytren or 
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Bichat, but does indite a line expressing his 
opinion thusly, “As to French surgery, I have 
learned nothing from it.” 

The year 1804 saw the return of Dorsey to 
Philadelphia where he entered the practice of 
surgery and was appointed adjunct professor 
of surgery at the University of Pennsylvania. 
Withal, in 1807 he found time to help his illus- 
trious uncle Dr. Physick. 

His greatest contribution to surgery was his 
textbook “‘Elements of Surgery” published in 
1813, with most of the illustrations drawn by 
the author. This textbook received world-wide 
recognition and the down-to-earth surgical 
principles could well be read by many modern 
surgeons. 

Dorsey married Maria, daughter of Robert 
Ralston, a Philadelphia merchant, in 1807 and 
became the father of a son and two daughters. 

Dorsey was a very religious man and had the 
soul of a poet. He died in 1818 at the early age 
of thirty-five from typhus fever, and his last 
words were, “‘I have a desire to live and remain 
with my family, but my desire to be with Christ 
is far greater.” 
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JoHN ABERNETHY was born in London on 
April 3, 1764. He had an early bias toward the 
bar and seems to have drifted into surgery 
almost by accident. In 1779 he was apprenticed 
to Sir Charles Blicke, an assistant surgeon at 
St. Bartholomew’s Hospital. At the age of 
twenty-three he was elected assistant surgeon 
at St. Bartholomew’s Hospital but had to wait 
for twenty-eight years before he became a full 
staff surgeon at this institution. Abernethy, 
like many of his fellow surgeons, based his 
surgical work on human anatomy but used it 
only as a stepping stone and a guide to physiol- 
ogy. It must be said that he was probably the 
world’s first great physiologic surgeon. The 
surgical arena at London in Abernethy’s time 
was about equally shared with Astley Cooper. 
Both men studied with John Hunter and were 
probably his most famous pupils, yet they were 
opposite in their reactions to the public. The 
great success of Abernethy as a surgeon in 
London must be directly attributed to his per- 
sonality. Although his appearance was ordi- 
nary, he was whimsical and caustic. 

Mr. Abernethy’s lectures at St. Bartholo- 
mew’s Hospital were so popular that a building 
was erected in 1790 where he might carry on his 
teaching. Because of this he has been considered 
by many as a founder of St. Bartholomew’s 
Medical School. His medical students thought 
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EUROPE 


JOHN ABERNETHY 


of him as a clear, forceful and very dramatic 
teacher. He carried on much in the spirit of 
John Hunter by conducting numerous anatomi- 
cal and physiological experiments in the 
laboratories, which to a great degree were his 
brain children. He was appointed professor of 
anatomy and surgery in the Royal College of 
Physicians of England, to which Chair he 
brought much luster. His contributions to sur- 
gery were many. He was first to ligate the 
external iliac artery for aneurysm in 1796; this 
operation he performed four times, twice with 
success. He ligated the common carotid artery 
for hemorrhage in 1798 and advocated the 
incision of lumbar abscesses as the best and 
most curative treatment for this condition. 
In 1793 he described an anomaly of the vis- 
cera which must now be considered an Eck 
fistula. 

Although Abernethy was a kindhearted and 
generous man, he had a brusque, downright 
manner with his patients, this being on the 
assumption that masterful rudeness begets con- 
fidence, whereas friendliness might suggest 
weakness and diminish respect. 

John Abernethy died at Enfield, England, on 
April 20, 1831. It has been stated that the 
greatest contribution of his life was “the in- 
spiration which he gave to medical teaching at 
St. Bartholomew’s and throughout England.” 
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Book Reviews 


Callander’s Surgical Anatomy. By Barry J. Anson, 
M.D., M.A., PH.D. (Med. Sc.) and Walter S. Maddock, 
M.S., M.D., F.A.C.S. Fourth edition, 1157 pages, 1047 
illustrations. W. B. Saunders Co. Philadelphia, 1958. 
Price $21.00. 


This is a handsome new edition of a standard 
and widely accepted text. It is the fourth edi- 
tion since its first appearance in 1933, and the 
second revision presented by the present 
authors. The original format of Dr. Callander 
has been preserved, organizing anatomy into 
the topographic regions and organs of practical 
surgical interest. Structure, blood supply, in- 
nervation and lymphatic drainage are dis- 
cussed together. The text has grown to include 
considerable basic physiology as well. The 
illustrations are profuse, numbering over 1,000, 
and of good quality, although sometimes a little 
small. A number of fundamental operative 
procedures are well drawn, but the emphasis is 
placed on structure and function rather than 
on changing operative technics. The result is a 
thoroughly interesting presentation of basic 
anatomic information, in sufficient detail 
for reference and organized for practical 
application. 

DanieEL W. ELLIOTT, M.D. 


Cold Injury, Ground Type. By Col. Tom F. Whayne, 
MC, USA (Ret.) and Michael E. De Bakey, m.p. 570 pages. 
Office of the Surgeon General, Department of the 
Army. Washington, D. C., 1958. Price $6.25. 


This is the most recently published volume 
in the series dealing with the official history of 
the Medical Department of the United States 
Army in World War 11. It is without doubt the 
most completely detailed work on the ground 
type of cold injury which has ever been 
published. It is probably as complete a book on 
any circumscribed topic as has ever been 
published. To the civilian reader without 
combat experience in modern warfare it will be 
impressive for its detailed analyses, objective 
treatment and logical conclusions. It is, how- 
ever, somewhat heavygoing in view of the 


infrequency with which the problem is en- 
countered in civilian practice. To the military 
surgeon it represents the best and most com- 
plete treatment of a vital problem. How vital 
this problem is in wartime may be seen from 
the fact that the total number of cases of cold 
injuries of all types during World War u 
approximated 91,000, and the total time lost 
has been estimated as above seven and a half 
million man-days. In the European theater in 
the winter of 1944-1945, the ratio of cold 
injury to battle injury in United States forces 
was above 1:4. The lessons learned at such 
enormous cost must not be lightly disregarded 
and this volume represents, therefore, a real 
contribution to civilian surgery and a monu- 
mental contribution to military surgery. If not 
read from cover to cover, it should at least be 
examined and an awareness of its availability 
well noted. 

Rosert N. WatTMAN, M.D. 


An Introduction to Surgery. Edited by David H. 
Patey, m.s. (Lond.) F.R.c.s. (Eng.). 228 pages. Year 
Book Publishers, Inc. Chicago, 1958. Price $3.00. 


As is typical of our British colleagues, this 
book on the examination of the surgical patient 
is well written in a precise, clearly under- 
standable manner. With the use of line draw- 
ings, the fundamentals of a comprehensive 
examination are explained as part of general 
medicine rather than as a technical art. The 
sections on metabolic problems, injuries to the 
head, and pre- and postoperative care are 
typical of the excellent quality of the book. 
The examination of the patient is then divided 
into organ systems for specific details. The 
more common minor surgical procedures are 
described under the heading of “Practical 
Procedures.” We find this book, with its well 
organized presentations, handy small size and 
inexpensive paper binding, to be an ideal text 
for an introduction to surgery. 

CuHartes V. MECKSTROTH, M.D. 
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Eye Surgery. By Rev. H. B. Stallard, M.b.£., M.a., 
M.D. (Cantab.), F.R.c.s. (Eng.), Hon. Li.p. (St. Andrews). 
Third edition, 899 pages, 671 illustrations. The Williams 
and Wilkins Co. Baltimore, 1958. Price $18.00. 

This is a large text which covers the field of 
eye surgery thoroughly. The material is pre- 
sented in detail, and is quite adequate as a 
reference for the practicing ophthalmic surgeon. 
The trainee will do well to read thoroughly a 
book of such scope during his residency. The 
author has included up-to-date details on 
scleral resection, corneal transplantation, tech- 
nics of cataract removal and many other topics. 
The section on plastic surgery about the eye is 
particularly good. The author has avoided the 
presentation of multiple obsolete operations of 
historical value only, and has thereby pro- 
duced a book which will be as deservedly 
popular as the two earlier editions. 

H. HAvENER, M.D. 


Head Injuries. Mechanisms, Diagnosis and Manage- 
ment. By E. S. Gurdjian, M.p. and J. E. Webster, m.p. 
482 pages. Little, Brown & Co. Boston, 1958. Price 
$14.00. 

This comprehensive text is introduced by a 
historical review of the subject from archeo- 
logical findings and the Edwin Smith papyrus 
to the present. The authors’ wide experience 
with both the clinical and experimental aspects 
of the subject is evident. Their work on skull 
fracture and the mechanisms of brain injury 
is presented. Investigative technics are well 
illustrated, from the use of careful clinical 
observation of patient or animal, through the 
more complex mechanical, biochemical and 
electrophysiologic technics. 

The clinical aspects of the problem are 
thoroughly covered. In addition to the classic 
problems of compound fractures and intra- 
cranial bleeding, the more unusual sequelae of 
open or closed injury to the head are discussed 
in detail. A discussion of cervical injuries due to 
hyperextension and hyperflexion is included. 
Chapters on injuries to the head in sports and 
the medicolegal aspects of them are of particu- 
lar interest. A useful chapter is devoted to the 
management of the comatose patient. 

The book should have wide appeal for 
student, investigator and clinician. All perti- 
nent questions are raised, if not answered. The 
detailed bibliography provides an open door to 
the thinking of many men. The authors do not 
hesitate to express their convictions in contro- 
versial areas, theoretical, clinical and forensic. 
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Obviously, other physiologists and neuro- 
surgeons will not always agree with the authors’ 
conclusions, but the book provides an excellent 
frame of reference for further clinical and 
experimental advances. 

Hunt, m.p 


Annals of the New York Academy of Sciences 
Surgical Convalescence. Editor in Chief, Otto \ 
St. Whitelock. Consulting Editor, F. Curtis Dohan 
Vol. 73, Art. 2, pages 381-538. Published by th 
Academy. New York, 1958. Price $4.00. 

This volume of approximately 150 page: 
contains an amazing proportion of what i 
known, and what is not known, about con- 
valescence after surgery. There is an introduc. 
tion by Dr. I. S. Ravdin with a brief descriptior 
of the problem and its history. Sixteen articles 
follow concerning various phases of convales- 
cence, each by an author whose name is 
identified with the specific topic. Much of th« 
material has been published in the surgical 
literature in one form or another. 

At any rate, this is a remarkably complete 
and compact volume covering the physiology 
and pathology of convalescence and its clinical, 
economic, social and psychological implications. 
It is well worth the careful attention of every 
physician, surgeon, student and house officer. 

R. N. WaTMAN, M.D. 


Physical Diagnosis : The History and Examination of 
the Patient. By John A. Prior, M.p. and Jack S. Silber- 
stein, M.D. 388 pages, 193 illustrations. C. V. Mosby Co. 
St. Louis, 1958. Price $7.50. 

By means of a concise yet complete approach 
to physical diagnosis, the authors have ob- 
tained their objective. The technics of the 
history and physical examination are pre- 
sented in lucid language augmented by excel- 
lent illustrations. In addition, the orientation 
of the medical student is completed by discus- 
sion of doctor-patient relationship, and pro- 
fessional attitude and behavior. The various 
aspects of the history and physical examination 
are covered in fifteen chapters by various 
members of the faculty at Ohio State Univer- 
sity. The chapter on medical history is written 
by the authors. The chapters on general 
inspection, cardiovascular system and the 
extremities are by Dr. Silberstein. Dr. Prior 
contributes the chapters on head, face and 
neck as well as thorax and lungs. Examina- 
tion of the eyes is described by Dr. William H. 
Havener, Associate Professor of Ophthalmology, 
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and the ears, nose and throat chapter is done 
by Dr. William H. Saunders, Associate Pro- 
fessor of Otolaryngology. Procedures for the 
examination of the breast are described by Dr. 
Arthur G. James, Associate Professor of 
Surgery, and examination of the abdomen and 
male genitalia by Dr. Floyd M. Beman, 
Associate Professor of Medicine (Gastro- 
enterology). The examination of the female 
genitalia is described by Dr. William E. 
Copeland, Assistant Professor of Obstetrics 
and Gynecology. Dr. Dwight M. Palmer, 
Professor of Medicine (Neurology) contributes 
the chapter on examination of the nervous sys- 
tem, while Dr. William S. Smith, Associate 
Professor of Surgery (Orthopedics), describes 
the examination of the motor-skeletal system. 
The final chapter by Dr. Earl H. Baxter, 
Professor of Pediatrics, covers the examination 
of the infant and child. 

Thus a well organized approach to physical 
diagnosis by a team of experts results in a 
dynamic, concise book containing superb 
illustrations. This book, although intended for 
the young medical student, would be a valuable 
addition to the library of any practicing 
physician who wishes to refresh or maintain the 
basic tools of his profession. 


Introduction to Urology. By Frank C. Hamm, m.p., 
M.S., F.A.c.S. and Sidney R. Weinberg, M.D., F.A.C.S. 293 
pages. Dept. of Surgery, University of the State of 
New York, Downstate Medical Center. Brooklyn, 1958. 

This book has been written specifically for 
the medical student. Even though in loose-leaf 
form, it is beautifully printed and should be as 
durable as any well bound book. 

Coverage and presentation of fundamental 
pertinent information in urology is broad and 
excellent. Language is concise and easy to 
grasp. Controversial material has largely been 
omitted. 

Each chapter gives proper emphasis on 
pertinent embryology, anatomy, physiology, 
etc., as is needed. The organization of material 
is good and individual subtopics are easily 
found due to appropriate bold print. Subject 
matter is augmented generously throughout 
with diagrams, excellent illustrations and prints 
of well chosen roentgenograms. An adequate 
bibliography is appended to each chapter. 

This is a very fine text for the medical student 
and a good reference book for him in the post- 
graduate years of practice. 

Jack N. TayLor, M.D. 
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Physical Examination of the Surgical Patient. By 
J. Englebert Dunphy, M.p., F.A.c.s. and Thomas W. 
Botsford, M.p., F.A.c.s. Second edition, 375 pages, 203 
illustrations. W. B. Saunders Co. Philadelphia, 1958. 
Price $8.00. 

One of the most common deterrents to the 
proper care of a surgical patient is an inade- 
quately performed or improperly interpreted 
physical examination. There is no better way 
to avoid these pitfalls than to have a sound 
foundation in the fundamentals of examination 
of the surgical patient. Drs. Dunphy and 
Botsford have left no stone unturned in this 
clearly written and finely illustrated text. This 
second edition has all the completeness of the 
first edition plus new chapters on “cancer 
detection” and “history taking.” Material has 
been added to other chapters, especially those on 
the head and neck, and peripheral vascular dis- 
orders. It would be hard to find a more practical 
teaching tool than the seventy pages on 
“‘examination of the abdomen.” This book is a 
perfect companion for the medical student or 
any physician wanting to improve his skill in 
this basic art of surgery. 

Cuar_es V. MECKSTROTH, M.D. 


Doctor Squibb. By Lawrence G. Blochman. 371 pages. 
Simon & Schuster. New York, 1958. Price $5.00. 

There can be no doubt about Dr. Squibb’s 
contributions to American pharmacy and 
pharmaceutical manufacturing. He was an 
uncompromising perfectionist and a fighter. 
He set and met standards of accuracy and 
purity for the industry and contributed a good 
deal to the U.S. Pharmocopeia. The Pure Food 
and Drug Act, to a degree at least, resulted 
from his fight. 

Squibb, the physician and pharmacist, and 
his medical and pharmaceutical age were inter- 
esting indeed; Squibb the man, much less so. 
The volume unfortunately is disproportionately 
weighted by material about Squibb the man. 
There are multitudes of personal minutiae, 
mostly culled from the doctor’s diaries. These 
are not of intrinsic interest and greatly dilute 
the material which is. 

Rosert N. WaTMAN, M.D. 


Water and Electrolyte Metabolism in Relation to Age 
and Sex. Edited by G. E. W. Wolstenholme, 0.3.., 
M.A., M.B., B.cH. and M. O’Connor, B.A. Little, Brown & 
Co. Boston, 1958. Price $8.50. 


Eighteen current and original papers on the 
regulation of body water and electrolytes are 
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presented in full. These were prepared for the 
fourth colloquium on the problems of aging, 
sponsored by the Ciba Foundation in London in 
1958. Twenty-seven authorities from nine 
nations took part, the majority from Great 
Britain and the U. S. A. 

Each paper summarizes current knowledge of 
some aspect of this important field, including 
the author’s experimental data in detail, and is 
followed by some fairly lively and critical 
discussion. Most of the papers concern basic 
physiologic processes studied in rats. However, 
the section on water and electrolyte metabo- 
lism in congestive failure reports studies of 
particular clinical value in patients. 

The papers are too detailed and voluminous 
to serve as a reference for students or clinicians. 
However, this volume contains important and 
useful information for everyone working in this 
rapidly developing area of research. 

Daniet W. EL tiort, M.p. 


Surgery of the Head and Neck. A Handbook of 
Operative Surgery. Robert A. Wise, M.p. and Harvey W. 
Baker, m.p. Illustrated by Jessie W. Phillips. 319 pages. 
Year Book Publishers, Inc. Chicago, 1958. Price $9.75. 


This is a comparatively small book of a little 
over 300 pages. It covers the field of head and 
neck surgery in a concise, up-to-date and 
practical, adequate manner. There are eighty- 
two illustrations which serve to emphasize 
points of technic. The material is well organized 
and should serve as a ready reference for the 
desk of the surgical house staff or for the library 
of the practicing surgeon. 

ARTHUR G. JAMES, M.D. 


BOOKS RECEIVED FOR REVIEW 


All books received will be acknowledged in this column. 
Insofar as possible, as space permits, books of special 
interest will receive more extensive reviews. 


Synopsis of Obstetrics and Gynaecology. Aleck W. 
Bourne, M.A., M.B., B.cH. (Camb.), F.R.c.s. (Eng.), 
F.R.C.0.G. Twelfth edition, 632 pages. John Wright & 
Sons, Ltd. Bristol, Eng., 1959. $8.00. 


The Surgical Treatment of Facial Injuries. Varaztad 
Hovhannes Kazanjian, M.D., D.M.p. and John Marquis 
Converse, M.p. Second edition, 1110 pages. Williams 
& Wilkins Co. Baltimore, 1959. $22.00. 


Symposium on Pulmonary Ventilation. Edited by 
R. P. Harbord, m.p. and Prof. R. Woolmer. 109 pages. 
Williams & Wilkins Co. Baltimore, 1959. $4.00. 


Experimental Surgery, Including Surgical Physiology. 
J. Markowitz, M.B.E., M.B., PH.D., M.s., J. Archibald, 
D.V.M., M.v.sc. and H. G. Downie, p.v.M., M.s. Fourth 
edition, 931 pages. Williams & Wilkins Co. Baltimore, 
1959. $12.50. 


Clinical Disorders of Hydration and Acid-Base Equilib- 
rium. Louis G. Welt, m.p. Second edition, 336 pages. 
Little, Brown & Co. Boston, 1959. $7.00. 


Metabolic Homeostasis. A Syllabus for Those Con- 
cerned with the Care of Patients. N. B. Talbot, m.p., 
R. H. Richie, m.p., and J. D. Crawford, m.p. Harvard 
University Press. Cambridge, 1959. 


Clinical Prosthetics for Physicians and Therapists. 
A Handbook of Clinical Practices Related to Artificial 
Limbs. Miles H. Anderson, Ep.p., Charles O. Bechtol, 
M.D. and Raymond E. Sollars. 393 pages. Charles C 
Thomas. Springfield, IIl., 1959. 


Metabolic Care of the Surgical Patient. Francis D. 
Moore, M.p. Illustrated by Mildred Codding. 1011 
pages. W. B. Saunders Co. Philadelphia, 1959. $20.00. 


Biopsy Manual. James D. Hardy, m.p., James C. 
Griffin, Jr., M.p. and Jorge A. Rodriguez, M.p. 150 
pages. W. B. Saunders Co. Philadelphia, 1959. $6.50. 


Cancer of the Breast. Edited by Willard H. Parsons, 
M.D., F.A.C.S. 232 pages. Charles C Thomas. Spring- 
field, Ill., 1959. 


Human Nutrition and Dietetics. Sir Stanley Davidson, 
B.A., M.D., F.R.c.P., A. P. Meiklejohn, M.a., B.SC., D.M., 
M.R.c.P. and R. Passmore, M.A., D.M. 844 pages. Wil- 
liams & Wilkins Co. Baltimore, 1959. $15.00. 


Clinical Neurosurgery. Proceedings of the Congress 
of Neurological Surgeons. Volume 6, 289 pages. Wil- 
liams & Wilkins Co. Baltimore, 1959. $11.00. 


Upper Digestive Tract. (Part 1, Volume 3 of Digestive 
System. The Ciba Collection of Medical Illustrations.) 
Edited by Ernst Oppenheimer, M.v. Prepared by 
Frank H. Netter, m.p. 206 pages. Ciba Pharmaceutical 
Products. Summit, N. J., 1959. $12.50. 


Planning Homes for the Aged. Prepared and edited 
by Geneva Mathiasen and Edward H. Noakes. 128 
pages. F. W. Dodge Corp. New York, 1959. $12.75. 


Pain and Itch, Nervous Mechanisms. Ciba Foundation 
Study Group No. 1. 120 pages. Little, Brown & Co. 
Boston, 1959. 


Steric Course of Microbiological Reactions. Ciba 
Foundation Study Group No. 2. 115 pages. Little, 
Brown & Co. Boston, 1959. 


The Surgical Treatment of Scoliosis. Louis A. Gold- 
stein, M.D., F.A.c.s. 116 pages. Charles C Thomas. 
Springfield, IIl., 1959. $6.75. 
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